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Toxicological Effect of Bojungiggitang and Gwibitang (Herbal

prescription) in the Pregnant Rat and Fetuses
—Focusing on Reproductive and developmental Toxicity —

Yong—Joo Han,l) Heon—Tae Shin? & Sun—dong Lee"

”Department. of Preventive Medicine, College of Oriental Medicine, Sangji University,
2)Department. of Preventive Medicine, College of Oriental Medicine, Dongshin University,

Abstract

The experiments were undertaken to evaluate the effects of herbal medicine, Bojungiggitang and Gwibitang
in pregnant rats and their fetuses.

Female Sprague-Dawley rats were orally administered with the Bojungiggitang and Gwibitang at dose of
5ml/kg/day for 20 days. Pregnant rats were sacrificed at 20th day of gestation, and the internal and repro—
ductive organs. Approximately live fetuses in the 20th day of gestation were randomly selected and fixed
in 9% ethanol. To observe skeletal malformations, fetuses were stained with alcian blue and alizarin red S.

Materal body weights of Bojungiggitang and Gwibitang treated group has a tendency to increase compared
to that of control group. There were no significant differences in internal and reproductive organs. There
were no significant changes between two groups in blood chemistry and hematological values.

There were no significant changes in number of corpus luteum, implantation and live fetuses. But
Bojungiggitang and Gwibitang administered group showed higher implantation rate than the control group.
Also, Bojungiggitang and Gwibitang administered groups showed lower early resorption rate than the control
group. And Gwibitang had the higher value in all the other groups in all items. From the sex ratio, the
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number of females were larger than the number of males in the control group, and more males than females

in Gwibitang administered group.

Neonatal body weight and the number of fetus of Bojungiggitang and Gwibitang group were higher
than that of control group. The fetuses of dams treated with Bojungiggitang and Gwibitang did not show
external malformation. Vertebral and sternal variations were observed in Bojungiggitang and Gwibitang

administered group compared to the control group. Those variations were insignificant. There were no

significant changes in number of ribs, cervical, thoracic, lumbar, sacral and caudal vertebras.
From these results, it can be concluded that Bojungiggitang and Gwibitang showed no toxic effects on

maternal body weight and the number of live fetuses. There were no significant changes in organ
weight, hematological data, and reproductive organs. Although skeletal variations were shown in vertebra

and sternum, Bojungiggitang, Gwibitang were shown insignificant changes in bone malformation.

Key words - Bojungiggitang, Gwibitang, herbal medicine, early resorption rate, late resorption

rate, variation, malformation.
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Experimental groups

Table 1.

Dose (mf/kg body wt.) Route

No. of Rats

Groups

oral
oral

11 5(saline)
11

11
33

Control

BJIGT (Bojungiggitang Treated)
GBT (Gwibitang Treated)

Total

oral
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Table 2. Prescription used in the experiment :

herbal names and dose

BJIGT(Bojungiggitang) Dose(g)/cheop
Astragali Radix (#%8) 5.62
Ginseng Radix (A22) 3.75
Atractylodis Macrocephalae Rhizoma (F1Ilt) 3.75
Glycyrrhizae Radix (H #) 375
Angelicae Gigantis Radix (6%) 1.87
Citri Pericarpium (Bfi7) 1.87
Cimicifugae Rhizoma (F1if) 1.12
Bupleuri Radix (4&#)) 112
GBT(Gwibitang)
Angelicae Gigantis Radix (#8%) 3.75
Longanae Arillus (FElRA) 375
Zizyphi Semen (F2Zi(~) 375
Polygalac Radix G i) 3.7
Ginseng Radix (AZ2) 3.7
Astragali Radix (%) 3.75
Atractylodis Macrocephalae Rhizoma (FJlt) 3.75
Poria (FI7/ii) 3.75
Aucklandiae Radix (K7%) 1.87
Glycyrrhizae Radix (H#) 1.12
Zingiberis Rhizoma Recens (4&) 5.00
Jujubae Fructus (K% 3.00
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- Implantation rate(%)

No. of implantation
No. of corpus luteum

- Delivery rate(%)

No. of live fetuses
No. of implantation

- Early resorption rate(%)

_ No. of corpus luteum - No. of implantation “
No. of corpus luteum

100

- Late resorption rate(%)

_ No. of implantation — No. of live fetuses

No. of implantation %100
- M/F ratio

No. of Male

No. of Female
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Fig 1. Maternal body weight changes during pregnant days.

Table 3. Maternal organ weights in the treated and control groups.

unit : mean(g)+SD

Groups

Organs Control BJIGT GBT
Liver 136£1.8 13.4£15 13.240.3
(%.B.W) (36.3+3.0) (36.7+2.6) (355%1.7)
Spleen 0.6£0.1 0.7£0.3 0.7£0.1
(%.B.W) (1.7£0.2) (1.90.6) (1.80.3)
Kidney(Lt) 0.9£0.1 0.9£0.1 0.9+0.1
(%B.W) (25+0.3) (2.6%0.3) (2.5+0.3)
Kidney(Rt) 1.0+0.1 0.9+0.1 1.0+0.1
(%.B.W) (2.6£0.2) (2.60.4) (2.6+0.3)
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Table 4. Hematological values in rats, orally treated with Bojungiggitang
and Gwibitang during gestational periods
unit : mean+SD
Hematologic: (roups Control BJIGT GBT referen*c ¢
Variables value
WBC (10°/10) 85+2.55 9.1+1.79 9.3+1.90 8.2+2.69
RBC (10%/10) 74+1.61 7.4+1.88 71+1.97 7.27+0513
HGB (g/db) 14.3+£3.15 145+4.24 14.0£5.07 14.3+0.83
PCV (%) 43.64.20 42.8+9.79 4294815 45+3
MCV (fl) 53.0£5.45 51.9+6.73 54.0+8.45 52.6+2.27
MCH (pg) 19.3+5.09 19.9+3.60 20.9+5.27 16.7£21.0
MCHC (g/de) 38.0+8.35 36.4+8.21 38.4+7.63 37.6£1.0
PLT (10%/) 899+175 833176 874+131 82116
NEU (10%/0) 0.44+0.134 0.55+0.180 0.41+0.08 0.27-3.38
LYM (10%/u0) 1.94+0.739 2.30+1.135 2.14+0.832 1.78-9.12
MON (10%/126) 0.33+0.149 0.30+0.109 0.27+0.109 0.01-0.54
EOSIN (10%/0) 0.46+0.204 0.41+0.142 0.45+0.318 0.03-0.58
BASO (10%/p0) 0.04+0.035 0.07+0.007 0.05+0.038 0.00-0.10

- RBC, red blood cells; WBC, white blood cells; HGB, hemoglobin; PCV, packed cell volume; MVC, mean
corpuscular volume ; MCH, mean corpuscular hemoglobin ; MCHC, mean corpuscular hemoglobin concentration ;

PLT, platelets ; NEU, neutrophils ; LYM, lymphocytes; MON, monocytes ; EOSIN, eosinophils ;

BASOQO, basophils.

* Reference by Brij M. Mitruka, Howard M. Rawnsley, Clinical biochemical and hematological reference values in

normal experimental animals and normal humans. second edition, 1981

Table 5. Blood Serum chemistry values in rats orally treated with Bojungiggitang
and Gwibitang during gestational periods

unit : mean+SD

Groups . Reference

Ié»(leoom;:‘ln Veraies Control BJIGT GBT valuest
ALT (U/2) 42+164 46+22.0 46+17.3 444239
AST (U/¢) 96+34.3 96+56.8 103+54.7 93+30.3
BUN (mg/d?) 21+4.9 22+6.4 23+7.8 2139
Creatinine (mg/df) 0.8+0.40 0.9£0.45 0.9£0.40 0.7+0.13

* Reference by Brij M. Mitruka, Howard M. Rawnsley, Clinical biochemical and hematological reference values in

normal experimental animals and normal humans. second edition, 1981
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Table 6. Pregnant relating index of herbal medicines on caesarean section of dams

unit : mean+SD

Prognant Variies Groups Control BJIGT GBT
No. pregnant animal 11 11 11
Corpus luteum 13.1+2.2 12.2+1.7 14.0+1.1
Implantation 12.0£3.8 11.8+1.8 135+1.0
No. live fetus 11.5+3.8 11124 13.1£14
Implantation rate 90.3£20.4 96.9£5.7 96.9£4.6
Delivery rate 96.4£5.6 92.849.9 96.6%5.2
Early resorption rate 9.7+20.4 3.1+5.7 3.1+4.6
Late resorption rate 3.6£5.6 7.2£9.9 34452
M/F ratio 0.87 0.67 1.18
Male/Female 59/68 49/73 78/66
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Table 7. Body weight of fetuses in the treated and control groups
unit - g mean+SD

Control BJIGT GBT
Female 40 £ 05 43 £ 0.2 41 £ 05
Male 43 £ 06 46 £ 0.3 43 £ 05
Total 42 £ 06 44 £ 02 42 £ 05

Table 8. Number of fetus in the treated and control groups
unit : g mean+SD

Control BJIGT GBT
Female 6.2 £ 26 66 £ 16 6.0 £ 2.6
Male 54 + 27 45+ 19 71 £ 29
Total 115 £ 38 11.1 £ 24 131 £ 14

Table 9. Effect of fetal vertebra treated with herbal medicines.
unit : number(%)

Groups
Variation type Control BJIGT GBT
of Vertebra
No. of fetus examined 55 55 55
Cervical 1(1.8%)
Thoracic dumbell 10(12.7%)" 3(5.5%) 14(18.2%)
buttertly 14(20.0%) 23(23.6%) 12(18.2%)
imbalance 1(1.8%) 7(12.7%) 4(7.3%)
flat 9(14.5%) 5(7.3%) 3(5.5%)
kidney bean 9(10.9%) 7(10.9%) 2(3.6%)
Lumbar dumbell
butterfly . 2(3.6%)
imbalance . 1(1.8%)
flat
kidney bean . 3(5.5%) 1(1.8%)
Sacral
Caudal dumbell
Total 43 52 36

a : Parentheses represent percentage of fetus examined.
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Table 10. Effects of fetal sternum and rib treated with herbal medicines.

unit : number(%)
.. Groups
Variation types ™ — Control BJIGT GBT
of Sternum and Rib
Sternum Missing 10(14.5%)* 6(7.3%) 18(18.2%)
Hypoplastic 9(16.4%) 9(10.9%) 9(16.4%)
Total 15 27
Rib No. 14 14

a: Parentheses represent percentage of fetus examined.

Table 11. Number of fetal cervical, thoracic, lumbar, sacral, caudal treated with herbal medicines.

unit : number or mean+SD

Groups
Vertebra Number Control BJIGT GBT
Cervical 7 7
Thoracic 14 14
Lumbar 6 6
Sacral 4 4
Caudal 1.9+0.2 2.0£0.0 2.0£0.1
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