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Effects of the Azathioprine (Imuran) Administered During Pregnancy

on the Lymphoid Organs of the Neonatal Rats
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azathioprine2 6-MP{6-mercaptopurine)®] §=3]
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7 A% S AgHedt HZ T304
= A9y 59 H 5o =% oA A (Berenbaum,
1962) 24 AF ALL-3t7 gl wel o]o] Fuls o
A77 HFAgo] A=z AFEFHA = iet(Eduardo,
1970; Daniel, 1972; Jones, 1974; Philip, 1975).

£ 3 Human Kidney Transplant Registryol A& ¢
Al % azathioprine §o & e A4 209 71&4 79
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£ obol & ¥t ¥msh Slok(Penn, 1971).
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£ dozlvtt: 2w (Andre et al, 1962)7} 8l+}.
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Table 1. Number of plaque-forming cells per 108
spleen cells of the antigen injected rat at the age
of 1 wk.

Day after Ag Group

s Experimental Control group
Injection group(group 1) {group 3)
1 0.0£0.00 0.00.00
3% 0.040.00 4.041.00
7 0.0£0.00 0.020.00
- B B *p<0.01

AF AT A lTNAE FLFIF A 19d =
plaque€ FA &2 ggtovt A 3Qe1 % 117.67, A
7ol = 846709 plaqueE P4 e 2] A 3FAA
£ HE5dFE 41960 5.2, A 36 = 170. 77}

Table 2. Number of plaque-forming cells per 10°
spleen cells of the antigen injected rat at the age
of 4 wks.

Day after Ag Group

I Experimental Control group
injection o up(group 1) (group 3)
1* 0.0+0.00 5.2+0.95
3* 117.6+10. 16 170.7+14.17
7* 84.61+8.73 105.0+7.78
*p<0.01
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Ax gl e A 1TAAs FEFAF A 14 5.2
A, A 39} 1737, A 74l 104752 plaques #¥ A
g ot A 3EANE FAFAF A 14l 10.274,
A 3del 258.370, A 74 18549 plaqued F 4
o YPFAFE A1dcde A1TH A 3L ¥nd
49 plaqued 4-¢ Yehig et g9 5AF 3¢ o
7o) Al 3ol W&l A 1FAN "d A2 9

Table 3. Number of plaque-forming cells per 10°
spleen  cells of the antigen injected rat at the age
of 8 wks.

Day after Ag Group
e . Experimental Control group
injection group{group 1) (group 3}
i* . " 5.2%1.48 10.241. 50
b 173.0+4.69 258.3417.55
7* 104. 0+4. 63 185. 0+8. 83
*p<0.01

No. of.plaque forming cells

plagued 4 & e Lo E 3
AF 1270 e AL FNAE FLEAE A 1°M 19. [
A, A 3Gl 30270, A 7L 157.671¢ plaqued A
Astget A 3dolA e FLFAF A1 °.-l°T|t 25 7
71% A 3Q el & 470.74, A 7Ll & 260.571 9 plaque
£ F438d A 1EAA A 3*7‘°T| v} T%l*]%} e
‘?‘-4 plaque 4 el o’ "%}%.—rﬂﬂlF A3al
of = Zel7} A Azt )
Table 4. Number of plaque-forming cells per 10°
spleen cells of the antigen injected rat at the age
of 12 wks. 7

Day after Ag .Group .
c e Experimental Control group
injection group(group 1) (group 3)

1* 19.611.14 25 712.98
3* 302.016. 67 470 7410.99
7* 157.6-+7.30 250 5419. 67

*p<0.01

AF 1670 A LEZAAE T FAF AT
T 28. 570 A 3dd T 4690, A T7LAE 263309
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. 3 group 3
‘3 1 group 4 -
i ™
"
20 }
10 4
] I
1 i2

1

Fig. 1. Changes of the number of plaque forming cells with increasing age on the 1st day after antigen

or saline injection.
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Fig. 2. Changes of the number of plaque forming cells with increasing

or saline injection,
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e plaque® YA &lol A 1 F A 3T A9 e
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Table 5. Number of plaque-forming cells per 108

spleen cells of the antigen injected rat at the age
of 16 wks.

Day after Ag Group

e Experimental Control group
Injection group(group 1) (group 3)
28.5+3.10 30.744.19
3 469.0+£12.76 485.0118. 88
7 263.34+7.57 260.0110. 14

ATE A 3Te] gelAl ALY A7 Fobel o
plague 42l Wats vl I FoAF A 199 F
ol = AF 15 A1 TH A 3F] ZF plagued 3
AaA ggrert A AFHY 1274 4 3%
ulsl A 1&el 4 A 292] plaque P 4% vrhii gl on)
AF 165k & A 1 Al 3Fe] v i 2 plague

=

=
(]

T

1.
L=

age on the 3rd day after antigen

F4E ey 1.

T FoAF A 349 AF 1574
F A 3Ee] A9 plaqued YA Sgorz W
FAelst gldlert AF 438y 12FAAE A 120
A3 Tel vidl AL 4o plaque 42 Feglen
AF 1650 A1E3 A 3% Ay e 49
plaque® G4 dgc(ad 2.

Fd R A 749 Aol A3d] HS9
= AFE vehligon A 1E5 A 320 2% 4 3
Lo gl wHAE 4L 49 plaque F4 & vehy

SlefAle A 1F

Table 6. Number of plaque-forming cells per 109
spleen cells of the saline injected rat at the age

of 1 wk.

Day after saline Group

s Experimental Control group
d:n_]ecu»onr group(group 2) (group 4)
1 0.00.00 0. 00.00
3 0.0x0.00 0.0£0.00
7 0.0:40. 00 0.040.00
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Fig. 3. Changes of the number of plaque forming cells with increasing age on the 7th day after antigen
or saline injection.

Qg 3. Table 8. Number of plaque-forming cells per 108
B. #42 S8 ¢& FAAY plague 9 3 spleen cells of the saline injected rat at the age
4% 179 AA4AE A2ETH A4E] =F of 8 wks.
laque: FA3A ol elzh A ev ¥ 4F T T T G

pad = N Day after saline Group

By 12574 & A 20 A 4F vdgA AL 54 .

Cectio Experimental Control group

plaquesj 42 vebd gl AF 165 A 2T A injection  or5up(group 2) (group 4)

4 To] vlxg F9 plaque® ¥4 staieh. (&% 6, 7, 8, 1* £.540.57 9,04-0. 81

9% 10% 28 L, 28 B 3* 5.241.25 9.5:+1.29

7* .00, Ni=s

Table 7. Number of plaque-forming cells per 10° . L 5.0£0.81 10.0X1.82
spleen cells of the saline injected rat at the age *p<0.01
of 4 wks. 2 =3y 4H

= : G v} 7+8] methyl green-pyronin @44 FA& %ol
Day after saline e @ ALEH AT A+ AT 1FAE A% (red
injection _EXperimental Control Brup  puip)of wlaf 4 (white pulp)e] el Wkt

group{group 2) (group 4
- ‘ o] 9 %9 9] 5} T (periarterial lymphocyte sheath)
1 0.0:£0.00 4.511.29 ol A large pyroninophilic celle] #2s)= skore}.
3 0. 00, 00 5.7-40.95 AT AFA L WA GE 17 HHA B2
o D 5.0+1.73 asel gen EH59Us%TFL #of & DNAZ
’ *p<0.01 %7 9 Fol methyl greene] FHoz FAsz AL

Ao = RNAZF ©7] = £ol pyronino] A Aoz g4
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Table 9. Number of plaque-forming cells per 10°
spleen cells of the saline injected rat at the age of
12 wks.

Day after saline Group
s s Experimental Control group
1njection group{group 2) {group 4)
1 9.010. 81 10.512.38
3* 9.5+1.29 14.2+1.70
7 10.03:1.82 12.7+1.71
*p<0.01

Table 10. Number of plaque-forming cells per 108
spleen cells of the saline injected rat at the age
of 16 wks.

Day after saline Group

Experimental Control group

injection group(group 2) (group 4)
1 24,.7+1.70 24.54:2.88
3 28.2+2.62 27.013.91
7 27.214:3.86 30.2%2.21
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—ABSTRACT—

Effects of the Azathioprine Administered
during Pregnancy on the Lymphoid
Organs of the Neconatal Rats.

Choon Sik Lee, Jae Il Park
Dept. of Obstetrics and Gynecology
Ka Yong Chang, Choong Ik Cha
Dept. of Anatomy
College of Medicine, Seoul National University

The following experiment was performed to study
the effect of azathioprine administered during pregn-
ancy on the development of lymphoid organs of neo-
natal rats.

The experimental animals were the three hundred
Sprague-Dawley neonatal rats which were divided into
four groups. The animals born from the azathioprine-
administered adults during pregnancy were named
for group 1 and 2, and were injected with antigen
to group 1 and saline to group 2 respectively after
birth. The animals of group 3 and 4 were born from
the adults free of azathioprine during pregnancy and
were injected with antigen to group 3 and saline to
group 4 respectively after birth.

Antigen or saline was injected intraperitoneally on
the Ist, 4th, 9th, 12th and 16th week after birth.
Then the spleen and thymus were resected on the
Ist, 3rd, and 7th day after the injection for the plaque
assay and histochemical studies.

The following results were obtained:

1. No plaque-forming cells and large pyroninophilic
cells were observed in the spleens of all groups on
the first week after birth.

2. The number of plaque-forming cells and large
pyroninophilic cells observed in the spleens was much
less after antigen injection but a little less after
saline injection in the group of azathioprine admini-
stration than in the control group on the 4th, 8th
and 12th week after birth.

3. A similar number of many plaque-forming cells
and large pyroninophilic cells were observed in the all

groups on the 16th week after birth.

4. While the development of thymus was. retarded
histologically for the groups of azathieprine admini-
stration than the control groups until the 8th week
after birth, a similar development of thymus between
the two groups was observed on the 12th and 16th
week after birth.

5. It may be suggested that administration of
azathioprine did interfere with the developmens of
T-lymphocyte and censequently affected the formation
of antibody due to the insufficient collaboration bet-

ween T cells and B cells.
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Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.
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Legends of Figures

Periarterial lymphocyte sheath in the spleen of the 4 weeks old rat in the group 1 on the 3rd day
after antigen injection. A few large pyroninophilic cells are observed, C: Central artery, L: Large
pyroninophilic cell. MGP stain, X400

Periarterial lymphocyte sheath in the spleen of the 4 wecks old rat in the group 3 on the 3rd day
after antigen injection. Note the numerous large pyroninophilic cells in the periarterial lymphecyte
sheath. C: Central artery, L: Large pyroninophilic cell. MGP stain, X400

Periarterial lymphocyte sheath in the spleen of the 16 weeks old rat in the group 1 on the 3rd
day after antigen injection. Numerous large pyroninophilic cells are seen in the periarterial lymp-
hocyte sheath, C: Central artery, L: Large pyroninophilic cell. MGP stain, X400

Periarterial lymphocyte sheath in the spleen of the 16 weeks old rat in the group 3 on the 3rd
day after antigen injection, Note the numerous large pyroninophilic cells in the periarterial lymph-
ocyte sheath as those in the Fig. 6. C: Central artery, L: Large pyroninophilic cell. MGP stain,

X400

Corticomedullary junction in the thymus of the 4 weeks old rat in the group 1. The distinction
between cortex and medulla is not clear. C: Cortex, M: Medulla. MGP stain, X400

Corticomedullary junction in the thymus of the 4 weeks old rat in the group 3. The distinction bet-
ween cortex and medulla is more clear than that in the Fig. 8. C: Cortex, M: Medulla, MGPstain,

X400



