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Methotrexate (4-amino-N°-methy! pteroyl glutamic acid)

Byt ZHRAE R vlals

28

Bt AT ARRERAY RRIE

A KB WEAR HRBYE
F £ OB OB BR-R F OBCR TOEY

Al ==

Methotrexate (4-amino-N'%-methyl pteroyl glutamic
acid, o3t MTX): 1930 & Willis (1931) 54
olste] hubs] A dse] 19459 A Lo FAANL
1947 de] Wl 2 AR o] S5 AFAged 5
3 FAARel B9g AsEAE e e A
& e oa Al Al oo} (Herz et al, 1958; Lietal,
1958; Brewer et al,, 1964; Lewis et al., 1967).

MTX%= purined”] £ pyrimidined & 4 &4 £
A ¥eo 2 Z2 3 (reproductive cycle) F S-cycleA]
A8 AxE FA%e A AF2A Fa 4R
& ] A folic acidye] DNAZ ¢4 sl a4l 4
2} %] 1 4 (folic acid reductase) o] 2] 8}o] tetrahydrofolic
acidz Fslse]of stedl MTX7E o] 4o Z4&
dAsmad Aze 444 ARt A gl
ov1 MTXe 54 %, detzd Az, sx3dal, 7

wg ek, zelz GAFER 2L FHAA4 AR
3—4 of B3 =lAEA wEse Aoz EHAdHG
(Berlin, 1963).

WilsonS (1979)& MTX7} w A =
7}5lA 2alr] ot FEE W ]‘ﬂ' AFLRE
t] %4] (embryotoxic) & et
Thiersch(1952)& AAZ °3)~P;ﬂ A (folic acid anta-
Foidled AnA f4e Azsidz
HAEE dotzd A /&(fohc acid) & vk H9
232 Yrkx 2adtsid,

Lauslahti%(1971)-2 e obabvto] A eldlo 2 <13 7
7 41.7%2t 2 22 Eslx Fujikura §09640E
obabrtAl Eiube] A F, AH4£4 FAFHA4A, AN R

gonist) & A 48]

* B J7E 1982dE A Sty By Exd Ay
LEAG SESERLE S %‘-t* 5 5.
* kB BRAR B

*FORT I R REE

2 ZarE s Ornoy%E(1976)-2 THe ol &=
ol Al 3989 wlukdato]l & 67%, 5~6$a§ B w2
HyZse o 509004

53%01m Y2 2 of
e goke] w&T A%o] Fastel Al Ad
o Hel9d AT AAER Y EAdA B

Wl zg ety fue Feddz steeh. 28 v MTX
B o Aaguie R Agd nAE 478 ¥ob
27] o3& AAelet

a2 AAES MTXFo o 87 du s
Fras 9 e W FFE e AErte T
19 stel edlke] We] 27 dal W T Al
phosphatase (o] %} alk. P.), acid phosphatase(®] &}
acid P.) NADH diaphorase 2] 3= succinic dehydro-
genase(o]3} SDH) %9 FaoP4dulFe JAe
MTX5oe 23k elubEabal o el o]9t d3sE

=4
QAEZEE Frlad E AFE AYHs

PRl T

alkaline

3 Uy

1. HEsE
B e A A £o] 230~250gme] =& Sprague-
Dawley#dl A% 4 1357128 & Ab&8t5ieh

2. WEwy

D SIS 45 AT FUZAAA AR
o BrAU A A ol Ao 489E Ha
Gz olol ERELE BAs] A7 DA S5
Folfelal Ao BFsed o@e A A 19E
A 4rsbel o

2) AT AT ZA Frg R T g
wAAFez vy Agesc. FRANRET S
509 &, MTXFo]go] wef 2T, A | TMTX
0.1mg), A T T+MTX0.2mg), A Il +(MTX 0.3mg),
ANTMTX 0.4mgi 2 & vz 7478 oh4 Fo
FaA 7 w2 8UF, 119T, 1A Tez2 e
% 15F o & v¥elrh 71"3_%11 3etele] WAl E A4
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T8t E AREd Gk A gatAE e 1009 =
T, & MTXs] Seofghe] wel 2 & [ FMTX
0.15mg), A TEMTX 0.3mg), A DFMTX 0.6
mg), AN ZMTX 0.9mg), A VEMTX L 2mg),
AVMTMTX L5mg), AVMTMTX 1.8mg), A WMFE
MTX 2.1mg), AXKTFMTX 2.4mg)e 2 ¥y 2+
ol 8§~i0utele] WA E Al F 90rte] & AbRERG
b MTX %ot AFd5F o4 Wale]a] LDg7h
5.61.7mg/kg® RaEo gz E ot AgLuly
2ok 10~208 o wlzEvhe AN ndsld
o3& 24 st v} (Ferguson, 1900>-

. Bojiy

Methotrexate (4-amino-N"-methyl pteroyl glutamic

acid) (F-r<FdA) 2.5mgeg 5% D.W. 50cce] o
0.05mg/ecc=| A ¢ F AFR Friaqsd Fdad
o Sz ks E o QAA7Y, 109, 1494 4
T F A8, 119, 169} zat = astgdel ghate
RS GAA 79, 109, 1496 A Fojzky
1734 ¢ vre] Fodghy whate] xbaby o

4. Hoi=A N g =Xz gy

AN A 1eke] o 3l ke 2 SerE A Ao vhe]

Ae 25 dedzq ] Qag AAsgd. w22
8 %% LERAEYe A5z sgejyl L
] 5te] 4~bpe R #WAF ¥ hematoxylin-eosin (H&E)

+

=

’]l_}

AAste Addn|g ez A
2 442 ¢stel &y 2AXE Frie
}_—liéiﬂ—~ whEe] —20°Cell A B2 A & EAA
18 AAM 10542 HA% £ alk P., acid P.,
NADH diaphorase, SDH% 2] g4d48 &5} o
4 Al 8 vt

1) Alkaline phosphatase® 4 : Burstones] 4+ -&
ozt 0.2M tris buffer (pH9.2) 25ml, naphthol AS
biphosphoric acid 5mg, dimethyl formamide 0.2ml,

bl

0.2M tris buffer (pH 5. 4> 20ml, naphthel AS biphos- -
phoric acid Smg, dimcthyl formamide 0.2ml, Z&%
256ml, red violet LB salt 30mg<s ET4+3F 7] Aid s
Whatman No.22 ¢}t & 37°C §-2710)4 347
T e At

o] 49 2717 W& red violet LB salt® 9] 8} o]
TAGAEE A q A 9] 7% o] ) 2| g},

3) NADH diaphorase® 4 : Farher$¢| ubwl g 4p
S8 2= 0.2M phosphate buffer (pH 7. 4) 4ml, nitro
BT (Img/mD 4ml, Z%4 4mlel NADH 10mgs &
Fotel E 712 FA L A gFd 37°C FEo A 30
2 wEAF e

4) Suceinic dehydrogenase® 4 : NachlasE 9] uhe
< w2 0.2M phosphate buffer (pH7.6) 5ml, nitro-
BT (Img/ml) 10ml 2 0.2M sodium succinate Sml&
Eqste] nE AALR g A5l 37°CHF L) A 2
A E EAR

ol4e §F WL =% pitro BTE Asdoz &
ZA & diformazand 4 o web gkl o 2 1}e}
Al S22 zd9d G40 248 93N mE HA
A ze} W stA 2.

o] 49 A zdA wgo 23
wet 48 BARE —: 24,
i F$E 4 2E Fom A

& Awzte AR
i: U] O_}, +. %E“_,,
7] akgleh.

>

. YA E
MTX?*‘%—;—O#JF FHR A A J4ETLE Hul
AFLE 5ted Add 2 As B33 EE o
Tl Al e QAL RAHA dgtort A [ Fol A
7.8%, A L 33.8%, AME 62.2%, ANE 88.7
%, AVE 96.8%, AVT 94.4%, zﬂw% 94.0%,

fF Bode

Z4 2oml, red violet LB salt 30mg& & ¢ st =} AT 100%, AKT 1002 MTX%o 2 2 714
E 712 $9 % Whatman No,28 o243 T 37°CH L& wet JAlLRFE Fohele] MTX % Eloi 0.9mg °)
Zlel A 30%7F ub3A 3ot & SN E 8. 7% ~100%9 JAER S-S veh,
2) Acid phosphatase® & : Burstones] wiy & wha} 9l £} (Table 1).
Table 1. Wastage rate in pregnant rats following methotrexate administration
Experimental groups C 1 I H v v i i il KX
dose (mg) 0.13)  (0.3) (0.6) (0.9) (1.2) (1.5) {1.8) @.1) (2. 4>
No. of rats 10 9 8 9 9 8 10 10 8 9
Wastage rate 0/100 7,90 27/80 51/82 63/71 61/63 85,90 79/84 81/81 92/92.
Percentage(%) 0 7.8 33.8 62.2 88.7 96.8 94. 4 94.0 100 100
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Table 2. Histopathelogic changes of the 8th, 11th, 15th days placentae in rats following methotrexate

administration

Exp. groups(mg) Control 1.1 I(0.2) E{0.3) (. 4

Age of placenta(day) g8 11 15 8 1 15 & 11 15 8 11 1 8 11 15
Labyrinth

Congestion, maternal + 4 += 4 += i 4 * i

Fetal + = + + = + o+ + £

Deg. of trophoblast R — - = - — - - —

Focal necrosis [ — [ — - & - =+ -
‘Basal zone

Hemeorrhage - - - - =+ + - —

Cytolysis of glycogen cell + =+ + + +

Deg. of giant cell - - - = - - - — -

Focal necrosis - = - = - -+ - - - -
Decidua

Fibrincid necrosis — - -+ -+ -+ -

Inflammation - - 4+ - = = - = = = 4 = =

Degree —: negative, +: weak, +: mild, #: moderate, #: marked. Exp. Experimental, Deg. Degeneration.

2. de|=EEE 8 =T EtetE 43 2 SZEjHIMETe =F ey 4

Zh 7] 713 MTXS Eojst 9lajgule] welzAs a) Alkaline phosphatase@4 £+ wlz¥ 1593 ¢
A A2 A4 G gle] v &R (labyrinth), Z]AH 3 el A w240 JFAZ, FAN2 ANAA T A
{basal zone)s} Eetut(decidua)s Ao g R A Zol A g F4¢ ver o (Fig. 9 FE3ZA
dbe] 2w AL 7 AP To)A FAseich ZAAE 7o F4e] gdish. MTX 0. 4mg 5o ¥ v|

1) ExEfUtpapo] Wy =358 oA [ gddgut 238 e AR TATEES viebd e
S AE o} dlule] FAHA o} 5EF £AL (Fig. 100 = & z&-M = & HEo A2HA E%
g 4 gden 1ddHe st e T HA 3 ©t}(Table 3).
Zyol vz FAFAA MTX 0.3mge F43% b) Acid phosphatase ¥4 =& v 259 oA =,
1o A HaA=gont & 2de JzEd {443 AR I714 2@ AdAEdA A WA v ket &
<3t} (Table 2) A vt ey MTX 0.4dmgFol Folx & #HEo

Table 3. Histochemical changes in the 15th day placentae of rats following methotrexate administration

Alk.P. Acid P. NADH diaphorase SDH
Exp. groups c 1 I B ¥ ¢ 1 I EVY¥ €1 I OV €11 H ¥
dose(mg) 0.10.20.30.4 0.10.20.30.4 0.10.20.30.4 0.10.20.30.4
Labyrinth
Trophcblast WoE oW oW H £ x x x££ H+ H HH A+ = £+ £ £ %
Basal zone
Glycogen cell - = - = = = = = - =+ + F - = = = -
Basophilic cell B O | e e e e S S S + S S + S « S nA e ai o
Giant cell H#+ #+ #H H £ £ £ X H HF H O H 4+ = K+ k&
Decidua - — = = = 4 4+ + W H O H HH H H A
7 Degr—f;am::— negative, =: weak, -+: mild, +4: moderate. +: marked.
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Table 4. Histopathological changes of the term placentae in rats following methotrexate administration

Exp. groups *C I I I Iid v il i W+ K
Histopath./No. of animals 10 9 8 9 9 8 10 10 8 9
Labyrinth

Congestion + + -+ + H + + +

Cystic dilatation + + + + + +H +

Fibrincid necrosis - + =+ + H+ =+ +H H

Inflammation — - - - - - - -
Basal zone

Cytolysis of glycogen cell =+ =+ + + + 4 = +

Degeneration of giant cell + + =+ + + + + +

Fibrin deposit + + + + + + + +
Decidua

Fibrinoid necrosis + + 4+ + + + + +

Placenta resorption — + + H H -+ H# # H H#
Degree —: negative, =£: weak, +: mild, +: moderate, #: marked.

* Doses(mg): 1 (0.15), 0(0.3), D(0.6), N{0.9, V{.2), (.5, WM{1.8, WD, K2 4.
** Complete resorption of aborted placentae.

Table 5-1. Histochemical changes of alkaline phosphatase activity in term placentae

in rats following
methotrexate administration

Enzyme Alkaline phosphatase
Exp. groups *C i ¥ v | Vi e K orE
Labyrinth
Trophoblasts +
Endodermal sinus —
Basal zone
Glycogen cell

i —_—
=

I
l
I
'

| =+
+
ES
*
£
&

|
!

!

Basophilic cell H + + + H H Ht +

Giant cell + H + + + + H +-

Decidua - - - - - - - -
Degree —: negative, =: weak, +: mild, +: moderate, #: marked.

* Doses (mg): 1(0.16), H(0.3), HM(0.6), F0.9), V(1.2), W{.5, W8, W21, K. 4.
** Complete resorption of aborted placentae.

Table 5-2. Histochemical changes of acid phosphatase activity in term placentae in rats following metho-
trexate administration

Enzyme Actd phosphatase
Exp. groups *C I I I '} v il kil W K
Lahyrinth
Trophoblasts + + -+ + + + -+ +
Endodermal sinus — — — — — — - _
Basal zone

I
I

Glycogen cell — — —

Basophilic cell —+ -+ + + H H- 1 +

Giant cell -+ + + + -+ + + +

Decidua + -+ + + + =+ + +
Degree —: negative, =+: weak, - mild, 4+: moderate, H: marked.

* Doses(mg): [ (0.15), 1(0.3), H{0.6), V(0.9), V({1.2), N(L.5) W(1.8), W{2.1), K (2.4,
** Complete resorption of aborted placentae.
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e X

¢) NADH diaphorase#Ad == A 2FY 1543 o
o] A W] 239 G okA X, A AR A EAA F
559 FAuSE vehdlod gEEtda AR $4
o] #a = Ack{Fig. 1.

MTX% 0.4mg Fo Foff vj2
3o ARALAA Rre YA4EE
123.

d) Succinic dehydrogenase &4 =+ =T 1597
thubol Al Bl w|opehgla wEEbel) Aml
4% ”}E}“u 25 MTX 0.4mgFof Felx
A4 Gk

3) CHAEfBITEF L] We| =3 5y
a2k wholl A & W] &4 &

2 Az A

vebl o (Fig,

o
R A Afed TP A

Z:I =8 |= Rt |
Ha4 A5k 8 wgnte 4fad A4k A6

N,

to

Effects of methotrexate on rat placenta—

MTXE & A7,10,1446] 3822 o] Fof &
ghatell A& el o] M &) 1 ~EFMTX 0.15~0.6
mglfAe AR w28 $¥5 Fadd Afad
Hatel AR Afeyd Ede Aol S5 g
AMN~UZLTMTX 0.9mg~1.8mg)o] A= F44 ==t
oA mlBEBo £4 ¥ u) 2% (sinus of labyrinth)s2)
Hax Fz4g Wsle Adfxy Far fREglen

)
3
o

(Fig.5,6,7) 71 A F-ell 4] 4 °**a’ =329 AAH g
o] A frad Aabsel ARE FAEE AR F
A% ek

£ oulR2Es AR Fye el AaE v
shfe] FeE R e dis #2393 Fig. 8. A
W~KZTMTX 2.1mg~2. dmg)sl A& 7j8 =& dat
o] Fersla glelA gutel FAT2E FFY 7}
A gl h(Table 4).

4) CRAfEREREETol ZXEEE 4y

a) Alkaline phosphatase® 4 == ol 272 wf4le) ul

w71

Table 6-1. Histochemical changes of NADH diaphorase in term placentae in rats following methotrexate

administration

Enzyme NADH diaphorase
Exp. groups *C I I il V v i W VE** Tk
Labyrinth
Trophablast H ++ H + + + 1 +
Endodermal sinus — - - — — - — -
Basal zone &
Glycogen cell =+ + = + =+ T + +
Basophilic cell + + + 1t + + + +
Giant cell + + # + 1 4+ + H
Decidua + H H 1 H + +t +#
Degree —: negative, +: weak, -: mild, ++: moderate, +it: marked. oo
* Doses(mg): 1(0.15), 1(.3), (0.6}, N(0.9, V(1.2), U(1.5), N(.8), WE2.1), K2 1.

** Complete resorption of aborted placentae,

Tahle 6-2. Histochemical changes of succinic dehydrogenase activity in term placentae in rats following

methotrexate administration

Enzyme

Exp. groups *C I

Succinic dehydrogenase_

I

=
-
=
=

Labyrinth
Trophoblast
Endodermal sinus

Basal zone
Glycogen cell
Basophilic cell
Giant cell
Decidua

W b
1

!

* H
I

H H

+ HH |

H H

H
H H

+ M
H T+

'
i

£ H
= HH
£ HH
£ HH
£ HH

Degree — :negative, *: weak, -:
* Doses(mg): [(0.15), 1(0.3), W<0.6,

#* Complete resorption of aborted placentae.

mild, +4+: moderate,
v (0.9),

e
V({.2),

marked.

M5, W8, We.D, K@ 4.
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—F{H % Methotrexater} FREER Ml v A=

<A wlEEe A L, AN dr ALY A
AzAA FE5d B4E Jehilcq(Fig. 15). MTX
A 1

ol ¥ IE#AAe & d4%¢ J2% 4+ 4R
ot AV~MTAAE v 249 o GA £ 71A 79

AANAATA A alk PO A5 BAFA AFHA
(Fig. 16,17).

2% AM~KFENAE el A Foso] &
AL #AT 4+ A3l (Table 5-1.

b) Acid phosphatase®4 =& o =T wlAle] ylof
Al W 2R vl AL, FlAFEY 94 A xs
AdA z(Fig. 13) 28z g3 A= 4%
veld o MTXFo & A [ ~DFel e HEe] g
ot AN~MEAA S Z AR G714 AZAA A=
8 FAEE FAY 4 Ao (Fig. 14). AW~N
T AL dxte]l A FEd FAE ARE T 9
9] ¢} (Table 5-2).

¢} NADH diaphorase @4 =& o 272 wl2e] dlof
A 2] G Zol A e #AE, AT A
Axe 474 AE zEz %%‘q‘oﬂ*'] ET29 24

2w
_\?__

L3 L}Emfﬂ:} MTX%—O% FAI~EFIAE
o] ergz ] %ot AV~UATAAE PR
o % 7] A 22 ‘%37]"3 Azl A Amd A
Rl } 4'1%54 ot

Ze v AMI~K Tl A dule] AY F5E &
A8 AT 4 g9} (Table 6-1).

d) Succinic dehydrogenase@ 4 =& =72 =4
W bl A ] Z R G okA R SARD A AL E
A A Zo] A vl gk FAo] AAE gz et /‘{“
F559 24¢ veEdglch. MTX5s F SDH9| ¢
4 e] AAd R w4 R 2 Y E tﬁﬁ]-
7} FulelA A A ok (Table 6-2).

o
5!

r'El

S 3 not

FRAAGE &
o] Al&s e Pl methotrexateFol 71 e w4
gutel A FE4d @ A oiHd dde
i '1*7’r
A WA A

o]z 5]

=8} 230~250gm? Sprague-Dawley
1350te] & AbREte] FEe ubdaAE 45wt
g o} UMEH 1347 90vte]l & AF2%l9] methotrexate
£ Fodd F ke Atz g zA g 9 alk,
P., acid P. NADH diaphorase2} SDH% 2] == 343
AL Ayl dL AAE S48 e 2
methotrexateFo] F JALR &S dzFollAE o
Aegyl FEEA ey A I ME 7.8%, A

chte
4J

W

IEel A= 33.8%, A MF 62.2%, AN 88.7%0°] =
AVE~KAFAA DAER 0] H%B~100%7F =4
ovg Az og MTXEoge] 0.9mgeld F71%
4 88.7%~100%2 A4E£2EE el o3t
2. 1mg~2. dmgF-ool A 100% dAEzE&e Aste
Jordan(1977) 5 o] el Aol & & A4LHE 12474
7 2.5mg/kgE BN FASEE W AT galE
E&3 fabete old Jordang A6 WA 9Ye] A
10029 #2585 332% T U4 27 dolollA 4
AstA 94Egg vjaActtz FAsEct. = Thiersch
(1952)+= QAo A A &H-F4ke] 4-aminopteroyl glut-
amic acidE AH-83ted Al z7le = fFAE 44 4o
72 g AR et 44 509 o] FolE KR FFE
Fubstd ot Bastgich o]l dt Al B Ade A
0.9mgel 4 %FF7 M) FAYS = A9 88.7%
~10022] QA LS AT 4 AiEd o= AT
104, 149 vre] FHoz=Z A 7o F MTXY
B4 A @AA "oldd ALt JUERE F
el Z o] o}d st A zbsl ). Thiersch (1950) 5 & MTX
2 djobatntat Aot WAoo golFsE Aule
AeFE Fostod iAo e A 1Fo b3
ul7bstAl k3l Easbg et

E QA ARE 27194 W ots daAdA =
Y oA .dannds o slgbiitz ic}s}&iu}(’l‘hle
rsch, 1952).

MTXe] LDg7l B A e ATHEAEE 13 180k
45mg/kgB £ & ALEte] oF shv vl 2 2 e o
4 Zol gty 5.6+1.7mg/kg® W A5 LDt 7J+<l
t}s 5} oi o} (Ferguson, 1950).

® BANE FAY 4Gl LDy 7t Ao A 13
G~25mg/kg A =& A3t ok vt 0.3me/kg s 13
7AW St 2718 "Hete A9 Rl A Abubst
o ¥ E WA dty 2 x5 2 ¢ o (Ferguson, 1930).
Wl B AYNAE BEE MTXA 244700 o] 41%
7t o2 Wi gEy 44 el 60%7F B o R )
A= o] 244 7H o] Ao BE o] Wl E Aoz
dea dov TAdRE APz E A Ve g
% oA Ev Aegon YALERE oz
Zel obd sl AE gl = ol MTXe %&
mA e WA Boim JH o FolAle = mAy
oA 27 E5FE 1/6~1/83 52 Fislo] Fo
2417 Fof dlololl A& FH 28 FEI sl 2y
= A9 okl AdselE el FEE Aoz
dolgle] EAHA 39 ZFH o R LY Tz

oAb gL Aelgtzm ArEs e (Wilson, 1979).

MR,
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EAgd e W24 1 =458 tﬂﬁP
Fref ATl A ey A8Y wlle]l AT yutol]
AHA ZT Adelng v F By A6dRE 97z
st w2 d4dEREge] Rudz: 9ot MTXY g
el e} = G e AFE S gm0 AFY g4l
EE G MTXe dolel 2-83e] °£°‘1"1' ez A
EE=9 EHa ALLL e gt A= 7] efule] 3 4 5

, o] vt 0.3mge MTXE Fof g 13 o] 4

=l = b ?f’i"] FLHJAE ¥ 2T A% A
<l ¥ #AE & Ak =@ ZﬂlS"‘ el wholl A = ol A
ol Al FaR A T A= AR
MTX% 0.3~0.4mg5F o] Foff £22] F719 v|z2He]
=g A sl AR FYdATe et Faa

“"l 294 A7t A 3’13“1 % Ao alk. P9} NADH
diaphorase @A 55 w2 X0 ok ZolA] =z 34 o]
s ik 2 ol E 751}% e dAeRg
o Welg ddy st

of i

71 A 2Z8 4]

&
B9 et 0|52 E m}-&%,}% ool 4] ol %
ARGk 2458 o= A 159 e} wlel] Al
-’rl A5 axste 9 alk. P i_}"d e v 2P 1A
| G714 AZeJ A, acid P.EYEE 7] %L2] o7
4 Az Axe R4F717 =g et NADH
diaphorase 24 =4 yhi 2 7r45 A g by o,
Friedman (1979)-% <lsl §x41x]eA Zqi BeWod)
Fuf kol A] MTX%od % e b4 alk. P.2} human cho-
rionic gonadotropin (HCG)7} #A3] ZFrd= A2
Faksted on] o] AL A XY JFAR} T2y ook
2§42 AAALE 990 904 A0 alk P.
HHE FokH T Adelelz Rastn 9o MTXd
23t DNAG A Z & 9og = AAsE AR 7)Ao
oh& o2tz FA e (Speeg et al, 1976). e}
B4l Al alk. P.gA 7} acid. P #48 Zrbs=
el NADH diaphorases] #482 7has: Ao %
®] methotrexateo] 2] Zrle}rlH ol golx]d
MTX=] =3 wlo}l =} gfobey] £4er qlated E}} 9k
o] ¥4 e 304 AFE Ao] obd s} ALz gl
Davies (1968) %2 & o & wo}E 24 & #lu}
B AT A 2o A4V 10 A
A0l defriz vzl g3 wdasige A
A A zko} Ast=ld 4 ]7‘1 Br %" Agsode

_(g

£

u B AP E MTXE a3 Blubed i vjad =
Zlel = Z1A R A4 AnY FA3) = Ha4 W)
7b ol fFrd s Aol alk. P9} acid P.g
4 o] F7t5 vt NADH diaphorased] @A 5 744

e Aotz AaAdd, A Afad At
dolnd X3t Fs dubl A B B4 244

E2 MTX5Fol 5 ol A diule] wsle 270 a4
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—ABSTRACT—

Histopathological Study on Effects of
Methotrexate (4-amino-N"-methyl pteroyl
glutamic Acid) Administration
in Rat Placentae

In Chul Lee, Eui Keun Ham, Kye Yong

Song and Ja Joon Jang

Department of Pathology, College of
Medicine, Seoul National University

Methotrexate is an anticancerous drug used most
commonly in trophoblastic disease especially in
choriocarcinoma by its antifolic acid effects. But its
effects on the normal placenta was not well known.
To see the effects of methotrexate on the normal
trophoblasts and its stroma following experiment
was carried out with 135 Sprague-Dawley rats.
Experimental group were divided by 45 rats of
preterm placenta group and 90 rats of term placenta
groups. Preterm placenta group was subdivided into
fifteen small groups by its dosage (0.1 to 0.4mg
MTX) and date of administration of methotrexate.
Preterm placenta group was sacrificed at 8th, 11th,
and 15th day those were one day after methotrexate
administration. Term placenta group was sacrificed
at term (20th day) after methotrexate administration
at 7th, 10th and 14th day with one third dosage of
total amount in each day by oral intubation. Placen-
tae were examined histopathologically and histoche-
mically with alkaline phosphatase, acid phosphatase,
NADH diaphorase and succinic dehydrogenase stain-
ings.

Results obtained were as follows:

1. Wastage rates after methotrexate administration
revealed that no wastage was seen in control rats
but experimental groups showed 7.8% (group I,
0.15mg MTX), 33.8% (1, 0.3mg MTX), 62.2%

(0. 0.6mg MTX), 88.7% (N, 0.9mg MTX), 96.8%
(V, 1.2mg MTX), 94.4% (¥, 1.5mg MTX}, 94.0
% (W, 1.8mg MTX), 100% (W, 2.1mg MTX) and
100% (KX, 2.4mg MTX).

increased as dosage of methotrexate was increased.

The wastage rates were:

2. Histopathological study of preterm placenta
group revealed that no specific changes in 8th day
of gestation, mild and focal hemorrahge in 11th day
placenta and focal fibrinoid necrosis in labyrinth and
base were seen in the group ¥ (0.4mg MTX) ac-
companying mild cytolysis of glycogen cells, Alkaline
phosphatase and NADH diaphorase activities were
slightly decreased but activities of acid phosphatase
and succinic dehydrogenase were not decreased.

3. Histophathological study of term placenta groups
revealed mild congestion and fibrinoid necrosis and
increased desposits of fibrinous materials in the basal
zone in group [ ~ 0 (0.15~0.6mg MTX}, increased
hemorrhage and fibrinoid necrosis as well as resorbed
placentae in groups N~V (0.9mg~].8mg MTX)
and all resorbed placentae were in group VI~K
(2. 1mg~2.4mg MTX). alkaline
phosphatase activity was slightly increased in the
labyrinth and basophilic cells of base. Acid phospha-
tase activity was increased in the basophilic cells
of base. NADH diaphorase activity was slightly
decreased in the labyrinth but succinic dehydrogenase

activity was mnot decreased.

Histochemically

4. Therefore, with above features administration
of methotrexate was related to the abortion and
wastage rate of pregnancy and the first histological
findings were seen in the labyrinth and basal zone
showing decreased activities of alkaline phesphatase
and NADH diaphorase with focal mnecrosis and
hemorrhage followed by complete fibrinoid necrois
and absorption of placenta.
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LEGENDS FOR FIGURES

Fig. 1. Abundant glycogen cells in the basal zone of the 15th day placenta of control rat with mild cong-
estion in labyrinth, H&E x80.

Fig. 2. Moderate cytolysis of glycogen cells in the basal zone of 15th day placenta after 0. 4mg methotre-
xate administration, H&E x80.

Fig. 3. Focal hemorrhagic necrosis in the basal zone of the placenta of 15th day placenta after 0.2mg
methotrexate administration, H&E x 80.

Fig. 4. TFibrinoid necrosis and fibrin desposits in the basal zone with cytolysis of glycogen cells of 15th
day placenta after 0.4mg methrexate administration, H&E X 80.

Fig. 5. Focal fibrinoid necrosis and dilatation of sinus in the labyrinth of 15th day placenta after 0.4mg
methotrexate administration, H&E x80.

Fig. 6. Fibrinoid necrosis in the labyrinth and hemorrhage of term placenta after 1.8mg methotrexate
administration, H&E x80.

Fig. 8 Marked fibrinoid necrosis in the labyrinth and basal zone of term placenta after 1.8mg methotrexate
administration, H&E x8§0.

Fig. 9. Marked activity of alkaline phosphatase activity in the labyrinth of 15th day placenta in contrel,
alk. P. x80.

Fig. 10. Mild decrease of alkaline phophatase activity in the labyrinth of 15th day pacenta after 0.4mg
methotrexate administration, alk. P. x80.

Fig. 11. Moderate activity of NADH diaphorase in the labyrinth and decidua of 15th day placenta in control,
NADH diaphorase x80.

Fig. 12. Mild decrease of NADH diaphorase activity in the labyrinth and basal zone of 15th day placenta
after 0. 4mg methotrexate administration, NADH diaphorase X 80.

Fig. 13. Mild acid phosphatase activity in the basophilic cells and slight activity in labyrinth of term placenta
in control, acid P. x&0.

Fig. 14. Mild increase of acid phosphatase activity in term placenta after 1.5mg methotrexate administration,
acid. P, x80.

Fig. 15. Moderate alkaline phoshatase activity in the labyrinth and basal zone in term placenta in control,
alk. P. x80.

Fig. 16. Increased alkaline phosphatase activity in the labyrinth of term placenta after 1.2mg metho-rexat
trexate administration, alk. P. x80.

Fig. 17.

Increased alkaline phosphatase activity in the basal zone with early resortion in labyrinth of term

placenta after 0.9mg methotrexate administration, alk. P. x8Q.
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