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ABSTRACT: A fertility study was carried out in Sprague Dawley rats
which have been given the intravenous or intraperitoneal injections of
rHulFN-e¢ A, a commecially available therapeutic agent, at dose levels of
1x10° 4x10° and 1.2x10° .U/ kg/day. Male rats were treated
with FHulFN-eA from 60 days before pairing and until the completion of
mating. Female rats received rHulFN-aA for 22days prior to mating and
up to day of gestation. All pregnant females were sacrificed on day 20
of gestation and all fetuses were examined for abnormalities. Both the
male and female animals treated with rHulFN-eA did not show any ab-
normal responses. No abnormal signs were seen in reproducibility for
the rats treated with rHulFN-2A. No External, internal and skeletal
anomalies attributable to rHulFN-a A were obsetrved in the fetuses. It
was concluded that rHulFN-eA had no harmful effect on mating, fer-
tilization, implantation, or embryonic development.

INTRODUCTION

Recombinant human interferon-eA (tHulFN-¢A) which has been produced by
gene-manipulated E. coli is a commercially available therapeutic agent used for, such cliseasee
as viral disease and anti-tumors. This present paper deals with the effect of rHulFN-2A on the
fertility upon administration via tail vein or intraperitonium to rats from pre-mating to early
gestation. This study was carried out in accordance with the “Guidelines for Reproduction Ex-
periments to Evaluate the Safety of Drugs” issued by the Ministry of Health and Welfare, Korea
National Institute of Health.

MATERIALS AND METHODS

Materials
Injectable rHulFN-eA which has been produced by Cheil Sugar Cooperation, was used
and those levels were devided into two groups, 1 x 10% .U/ vial and 3 x 10 I.U / vial.

Methods

100 rats were used per sex. Male rats, 3 weeks of age, and female rats, 5 weeks of age, of
the Sprague-Dawley strain were used under the approval of specific pathogen free-rats by
serological tests.
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The animals were housed in polycarbonate cages (26 x 42 x 18 cm) bedded with autoclav-
ed wood-shavings at an ambient temperature of 23+3°C, and a relative humidity of
55+ 10%. The ventilation of the breeding room was maintained by optimal air condition, and
the room was lighted with 12-hour photoperiod. Animals were allowed free access to Sam-
Yang Laboratory Animal Diet (Sam-Yang Feedstuff Co. Korea) and to water bottle. Water was
changed daily. Bottles and cages were autoclaved every three days.

During the attenuation period, 5 rats were housed per cage until the mating. During the
mating period, the female rats were paired at 1: 1 basis with the male rats. Thereafter, 3 rats,
which were confirmed pregnant by the presence of vaginal copulation plugs and sperms in
their vaginal smears, were housed in one cage.

Dosage range was determined, based on 3 kinds of treated groups-one vehicle, non-treated
group, and three treated groups were devided by high dose levels (1.2 x 10° 1.U/kg/ day),
medium dose levels (4 x 10° .U /kg/ day), and low dose levels (1 x 10° .U /kg1day).

Test materials (1 x 10° 1.U/vial and 3 x 10° 1.U / vial) which were diluted in 1 m! distilled
water treated via tail vein or peritonium at 19: 00 hour daily. All dosages were matched by the
weights of the rats. Male rats, 3 weeks of age, were treated with the drug for 60 days from pre-
mating until the completion of mating, and female rats, 5 weeks of age were treated 14 days
before mating. Pregnated rats were also treated up to day 7.

All visible responses of treated animals were observed 3 times per day. Body weights of the
male rats were recorded one time per 10 days*from the day of first treatment to the day of
mating, and those of the female rats were recorded at 1st, 3rd, 6th, 12th, and 14th day of
treatment before the day of mating, and at 0, 9th, 12th, 15th, 18th, and 20th day after gesta-
tion.

In the reproducibility test, estrus cycles were calculated, between the pre-treatment and
post-treatment, by the vaginal smear using methylene blue {(0.5%)during the 14 days of pre-
treatment periods to the 0 day of gestation periods. In the treated groups, male rats which were
treated for 60 days, 14 weeks of age, and female rats which were treated 14 days, 10 weeks of
age, of the same strain were paired at a 1:1 basis.

It was confined 14 days to the maximum mating periods. In that period, non-mated rats
were re-mated with non-treated rats. Mating was also confirmed by the presence of viginal
copulation plugs and sperms in their viginal smear. The day on which the mating was confirm-
ed at 9:00 AM or the day after mating was designated day O of gestation.

In the pathological test carried out on the 20th day of gestation, all pregnant females in each
group were autopsied by the Cesarean section, and all fetuses were carefully examined. And,
observations of the tissue were processed particularly for the abnormal fetuses. In the late
period of gestation, on the twentieth day of gestation, all pregnant females in each group were
anesthetized with pentobarbital sodium. After bleeding and autopsied by the Cesareati section,
ovaries and uteruses were collected. And then, numbers of corpora luteum, implant, viable
and dead fetuses were also collected. External abnormalities were also examined in both sexes.
The weight of underdeveloped fetus was 60% lighter than that of control fetus. The weights of
the maternal spleen were also measured. The half viable fetuses per litter were used in the
screening of organ anomalies, and the rest was used in skeletal examination.

Organ examination

Collected fetuses were fixed in Bouin’s solution for 7 days, and modified examinations were
processed under the method of Wilson’s (1965), and Nishimura’s method which was mainly
used in the screening of the thoracic organs.



35

Skeletal examination

All anomalies of the skeletal system were observed under a vertical microscope, and all
fetuses were double-stained by Inouye’s method. In the case of delayed ossification, we mainly
observed cervical vertebra, coccygeal vertebra, thoracic vertebra, metacarpus, and metatarsus.
The proportion of rats with abnormal skeletal development was calculated (Hoshi et al 1985)
In the statistical method,student-T-test and Mann-Whitney Wilcoxon rank sum tests were used.

RESULTS

1. Male rats
The treated animals did not show any abnormal responses. As indicated in Fig. 1, the body
weight changes of the treated groups and control groups did not have any reduction trend, and
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Fig. 1. Mean Body weight changes of male rats before mating.

there were no abnormal effects on the reproductive system and the other whole organs which
were examined in copulated males. Testicular weights of the treated groups and the control
groups also did not show any significant differences. (Table 1).

2. Female rats

During the test, as indicated in Fig. 2 and 3, the body weight changes of the treated groups
and the control groups in pre-gestation and post-gestation period did not show any significant
differences as well.

There were no anomalies in non-pregnanted rats after the twentieth day of mating, grossly.

Results of the spleen weight changes in each group, as indicated in Table 3, showed
remarkable significant differences between non-treated group and vehicle-treated group.
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Table 1. Testicular weights of males (F ) after mating period.

Dose

vehicle

) 5 S

IU,/kg/ day Control control 1x10 4x10 1.2 x 108

No. of animal 192 19% 20 20 199
Total 3.4472 3.4466 3.4679 3.4642 3.3727
+0.065 +0.058 +0.072 +0.042 +0.070
. 1.7179 1.7168 1.7543 1.7259 1.6862
Testis Right +£0.035 +0.030 +0.028 +0.024 +0.037
L oft 1.7293 1.7298 1.7135 1.7383 1.6865
+£0.031 +0.032 +0.051 +0.023 +0.033

. Mean+S.E

. a)c): Not possible to mate even with cross mating.
. b) : Sacrificed due to mycoplasma symptoms.

. Not significantly different.
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Fig. 2. Mean Body weight changes of female rats before mating.

3. Reproductability and affection to the fetus

Data of reproductability, which was presented in Table 2, showed decrease of gestation, but
statistical probability was not recognized.

As a general rule, 89% of the rate of pregnancy were approved in normal conditions.

(Neubert et al 1977)

It was not confirmed that estrus cycle changes were not altered from pre-gestation to post-

gestation periods (Table 2).
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Fig. 3. Mean Body weight changes of dams during gestation period.

Table 2. Influence of a-interferon on reproductive ability in fertility study
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Dose 1U/kg/day Control Vehicle c. 1x108 4x10° 1.2x105
(male)

No. of male rats examined 20 19 20 20 20
No. of copulated rats 19 19 20 20 19
copulation rate (%) 95 100 100 100 95
No. of pregant rats 19 18 18 19 16
Pregnancy rate (%) 95 94.7 90 95 89
(female)

No. of female rats examined 20 20 20 20 20
Estrus cycle Pretreatment 40+0.1 40+0.0 40x0.1 4.0+40.1 40+£0.1
treatment 4.0+0.1 4.0+0.1 4.0+0.0 4.0+0.1 4.0+0.1
No. of copulated rats 20 20 20 20 20
Copulation rate(%) 100 100 100 100 100
No. of pregnant rats 19 18 18 19 16
Pregnancy rate(%) 95 94.7 90 95 89

The percentage was calculated in the abscence of dead animals.

Table 3. Mean spleen weights of dams,
Dose vehicle 5 5 6
10, kg/ day Control control 1x10 4x10 1.2x10
No. of dams 19 18 18 19 16
0.7874 0.8667 * 0.9139 * 0.7042 * 0.7481

Mean+S.E +0.028 +0.063 +0.043 +0.026 +0.32

*p<0.05 VS control
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Photo. 1. Control
Lateral ventricle dilatation

<

Photo. 2. Vehicle control (Saline}
Pelvic dilatation
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Photo. 3. rHulFN-¢A, 1 x 1051U/kg
Littleness rib (Right)

Photo.4. Vehicle control {Saline)
Lumbar rib
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Photo.5. Vehicle control (Saline)
Fission of sternebrae

In the observation of the later phases of gestation, as totally arranged Table 4, there were
any significant .differences in the rate of implantation, viable and dead fetuses, sexes, and

placental weights.
But, the number of corpora luteum showed significant difference between vehicle-treated

groups and medium dose treated groups.

Table 5. Malformation of fetuses born of dams administered e-interferon.’

Dose (IU/kg/ day) control vehicle. c. 1x105% 4 x 105 1.2 x 108
External (%) 1/232(0.43) 0/216(0.00) 0/216(0.00) 1/227(0.44) 1/185(0.54)
Edema 1 0 0 0 1

lack of tail 0 0 0 1 0

Internal (%) 2/121(1.65) 2/112(1.78) 0/119(0) 7/115(6.08) 3/94(3/19)
lateral ventricle dilatation 1 0 0 3 !

Third ventricle dilatation 1 0 0 0 0

pelvic dilatation 0 2 0 4 2
Skeletal 4/111(3.6 ) 8/104(7.6 ) 7/ 97(7.2 ) 2/112(1.7 ) 1/91(1/09)
fission of thoracic v. center 1 0 0 0 1

lack of thoracic v. sacral v. 0 0 0 1 0
caudal v. rib

little rib of 13thrib 0 2 2 0 0

fission of sternebrae 3 6 5 1 0
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The rate of resorbed embryos showed significant difference in high dose treated group in
comparison to non-freated groups, but it was not confirmed to vehicle treated groups. Baker et
al (1980) confirmed as common data such a degree of variation,

In the external anomalies of fetuses, only one fetus among 227 fetuses had no tail in the
medium dose treated group, one of the 185 fetuses in high dose treated group was also observ-
ed as congestion, the rest were normal.

The rate of external anomalies generally approved as normal level. In observed results of
fetal internal organs, lateral ventricle dilatation (Photo 1), 3rd ventricle dilatation, renal pelvic
dilation (Photo 2), the non-treated group, significant differences were not confirmed (Table 5).
Synostosis of sternebral (Photo 3), shortening of the rib (Photo 4) and fission of sternebrae
(Photo 5 was observed in each group overall. Absence of thoracic, lumbar, sacral, coccygeal
vertebrae and sternum, rib were also observed without showing the significant difference
{Table 5).

The ratios of skeletal variation were observed with a great significant difference in vehicle-
treated group and all of the test groups. As compared with the vehicle-treated group, all of the
test groups did not show the probabilities (Table 6).

In the rate of ossification, the vehicle and medium dose treated group showed more ossified
pattern than the non-treated group, and there was no significant difference between vehicle
treated group and medium treated group. In the case of thoracic vertebrae, all of the treated
group did not represent the significant differences in comparison with the non-treated group
except for the vehicle-treated group.

DISCUSSION

During the test period, one rat of the vehicle-treated group was diagnosed as
mycoplasmosis, therefore it was excluded. Non-copulating two rats, which were each in high
dose treated and non-treated group were autopsied, and were diagnosed each as submen-
ingial hemorrhages and scrotal atrophy, which were considered that kinds of symptoms did not
derived from the effect of the test material in two males. One veicle treated rat and two high
dose treated rats were dead during the test periods. The former was diagnosed as purulent
pneumonia and the latter were diagnosed as corneal inflammation by mycoplasmosis and
fibrosarcoma in the dermal area. Even though there are different thoughts, as showed in Table
3, probability between non-treated group and veicle treated group is not much of considera-
tion. The reason is that pathological abnormalities did not exist.

In the number of corpora luteum, significant differences between vehicle treated group and
medium dose treated group which was statistically approved did not indicate the problem of
test materials, because any significant differences could not be found between high dose
treated and non-treated groups.
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