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ABSTRACT

The Effect of Hyeonggaeyeongyotang Extract on the Fertility, Early
Embryonic Development in Wistar rats by Oral Gavage
Administration

Eun-Hee Kim", Sun-Yi Hwang"’, Sang-Chan Kim™, Seon-Young Jee'*

'College of Oriental Medicine, “Dept. of Oriental Medical Ophthalmology & Otolaryngology & Dermatology,
*Development Team for The New Drug of Oriental Medicine (BK21 program) Daegu Haany University,

Objectives : this study was to access the effect of Hyeonggaeyeongyotang water extracts, a
polyherbal formula has been used as folk medicine, on the fertility and early embryonic
development of male and female Wistar rats when administered by oral gavage.

Methods : In male rats, Hyeonggaeyeongyotang extract were dosed 4 weeks before pairing and
2 weeks after mating including the mating periods up to termination after necropsy of the
majority of the females. In female rats, they were dosed 2 weeks before pairing, and from Day 0
to Day 7 of gestation. This study was conducted in accordance with the recommendations of the
KFDA Guideline [2005-60] for Detection of Toxicity to Reproduction for Medicinal Products.
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Resuilts :

1. No Hyeonggaeyeongyotang extract treatment-related changes on the clinical signs and
mortalities, the Food consumptions, the Body weights and gains were demonstrated in all dosed
levels tested in this study except for 500ml/kg-dosing male group in which a significant(p<0.05)
increase of body gains was detected during day 0-7 after dosing.

2. No Hyeonggaeyeongyotang extract treatment-related changes on the pre—coital intervals, the
estrus cycles, the mating index, conception rate and fertility index were demonstrated in all
dosed levels tested in this study. |

3. No Hyeonggaeyeongyotang extract treatment-related gross findings on reproductive organs,
the weights of reproductive organs, histopathological findings on reproductive organs, the corpora
lutea number, implantation site number, live fetus number, number of resorpted embryo and pre-
and post-implatation loss were demonstrated in all dosed levels tested in this study.

Conclusions : DBase on the results, it is considered that the NOAEL (No-Observed
-Adverse-Effect Level) for fertility and early embryonic development toxicity of
Hyeonggaeyeongyotang extract was under 2000ml/ke/day in Wistar male and female rats because
there no treatment-related changes on the fertility and early embryonic developmental index were
demonstrated in all dosed levels tested.

Key word : HYT (Hyeonggaeyeongyotang), Fertility, Embryonic development, toxicity
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AYE Arslger 2E AFFEL  (Guide
for the Care and Use of Laboratory Animals™®)
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Table 1. Experimental design in this study

VCM

DW 0 D
GIM | HYTE |2000nl/kg D Male
GZ2M | HYTE |1000ml/ke 9 |
G3M | HYTE | 500ml/ke d
VCF DW ( 5
GIF | HYTE |2000ml/ke o Female
G2F | HYTE |1000ml/kg D
G3F | HYTE | 500ml/kg d

HYTE: Hyeonggaeyeongyotang extract

DW: Distilled Water

AC Extracts were suspended in DW and dosed by
gastric gavage at 10ml/ke.

VCM: Vehicle Control Male

VCF: Vehicle Control Female

Gl, G2, G3M: Groupl, 2, 3Male

G2, G2, G3F:  Groupl, 2, 3Female
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Table 2. Composition of Hyeonggaeyeongyotang used in this study

TIPS Schizonepetae Herba 2.63 3% Aurantii Fructus 2.63
E H Forsythiae Fructus 2.63 " 5 Scutellariae Radix 2.63
i Ledebouriellae Radix 2.63 e T Gardeniae Fructus 2.63
& B | Angelicae gigantis Radix 2.63 H 1t |Angelicae dahuricae Radix| 2.63
N = Cnidii Rhizoma 2.63 R Platycodi Radix 2.63
SESE Paeomiae Radix Alba 2.63 H = Glycyrrhizae Radix 1.88
% Bupleuri Radix 2.63
R g 33.44
) F & W Wu|7|E £33 o] F 2F, F 65T F
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Body weight gains =

Body weight at “Check point” - Body weight
at 1nitial dosing

Check point:

Male: 7, 14, 28, 35, 41 and 42 days after
dosing

Female: 7 and 14 days after dosing

7, 13 and 14 days after gestation.

F718 AL, T F 07, 0-14, 0-28, 0-35,
0-41 2 0-4247H8 FAFE 7153k em, ¢A
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AYFEY 35 AraAdFH 3 (Food consumption:
g/rat/day)< BAlS AAG R A 19437} HEF
BAdE AT AY A 725 3719 FA=
o]-§3te FA3AH.

Daily food consumption(g/rat/day) =

Amounts of food which were supplied to
individual cage - Thelr remnants that were
measured next day.
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Mating index (%) =
[Animal mated/Animal paired] x 100
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Conception rate (%) =

[Animals that achieved a pregnancy/Animal
mated] x 100

Fertility index (%) =

[Animals that achieved a pregnancy/Animal
paired] x 100
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Relative organ weights (%) =

(Absolute organ weight/Body weight at
sacrifice) x 100
13, ZAEE0| M= 3 23
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Number of resorption embryo =

Number of implantation - Number of live fetus

=g 7|28 34 5, AR sl R AE
e 2}e] & o] &3l F}7|9 FA|oE A} A -
2 BkaEe AASIAH.

Pre-implantation loss (%) =

[(Number of CL -  Number of
implantation)/Number of CL] x 100

CL: Corpora Lutea

Post-implantation loss (%) =

[(Number of IP -
fetus)/Number of IP] x 100

[P: Implantation

Number of live
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Initial group size 5 5 5 5 Initial group size 5 5 5 d
Paired 5 5 5 3 | F Paired 5 5 5 5

M| Induced pregnancy o
) in female partner D 5 5 5 0 Not pregnancy 0 0 0 0
] Mortality 0 0 0 0 | a Mortality 0 0 0 0
e Clinical signs  |ND"| ND | ND | ND | ! Clinical signs | ND | ND | ND | ND

Survive to terminal © | With live young on

Necropsy ) ) ) ) day 14 of gestation 0 0 g )

* Group ID was listed in Table 1

1) ND, not detected

2. Mz et

Table 4. Changes of Body weights during treatment of Hyeonggaeyeongyotang extract on male and
female Wistar rats (MeantSD, g)

Day -1 252.80+13.26 255.00+16.51 254.80+8.17 251.80+9.42

Day 0*" 233.40+14.91 234.40+15.22 234.80+7.66 231.00+10.30

Day 1 252.40+13.45 254.80+13.94 254.40+7.83 255.60+6.88

M Day 7 277.60+14.89 278.20+19.43 282.40%9.10 284.40+10.90
? Day 14 300.00+9.82 307.80+19.64 302.40+8.05 306.40+7.23
. Day 28° 331.60+14.06 329.20+15.06 330.60+11.72 339.20+12.34
Day 35 380.40+11.10 378.20+16.12 377.80+11.63 376.60+13.79

Day 41 394.60+10.81 392.40+20.88 395.80+13.99 390.60+15.90

Day 42*¢ 356.20+12.99 349.80+21.05 357.40+12.86 351.20+20.23

Day -1 242.20+9.88 242.00+6.60 242.00+8.60 241.40+11.59

Day (™" 221.00+12.35 221.60<7.73 226.80+10.96 223.20+8.90

F Day 1 241.80+8.90 243.20+4.76 243.80+8.44 241.60+9.86
; Day 7 256.60+8.08 258.40+5.37 255.80+7.66 252.00%9.35
5 Day 14° 264.40+9.32 267.80+4.87 269.20+7.36 267.40+5.13
| Ges 0 268.80+11.19 278.40+4.98 276.40+6.23 275.80+6.10
] Ges 7 288.60+13.58 297.80+5.40 297.20+15.59 206.20+7.95
Ces 13 301.00+15.98 300.805.45 311.20+12.99 313.40+4.39

Ges 14* 291.20+17.92 208.60+4.39 294.60+16.13 207.60+8.53

1) Group ID was listed in Table 1

Day. Days after dosing

Ges. Days after gestation

a) About 18 hr fasted b) At initial dosing c¢) At paring d) At sacrifice e) At sacrifice

3. = |2KBody weight gains)2| H3}
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Table 5. Changes of Body weight gains during treatment of Hyeonggaeyeongyotang extract on male
and female Wistar rats (Mean+SD, g)

Day 0-7 44,208 81 43.80+13.75 47.60+4.83 53.4046.77*
M Day 0-14 66.60+10.90 73.40+10.21 67.60+5.22 75.40£12.90
? Day 0-28 98.20+9.15 94.80+9.60 95.80+7.33 108.20+19.78
. Day 0-35 147.00+13.49 143.80+10.23 143.00+11.98 145.60+19.93
. Day 0-41 161.209.31 158.00211.75 161.00+15.18 159.60+21.61

Total” 122.80+11.12 115.40+13.52 122.60+13.37 120.20£26.25
P Day 0-7 35.60+6.54 36.80+8.53 29.00£5.92 28.807.26
) Day 0-14 43.4045.13 46.20+10.18 42.40+9.50 44.20+11.23
m Ges (-7 19.80+6.76 19.40+0.89 20.80+10.28 20.40+4.10
a Ges 0-13 32.20+10.76 31.40+3.21 34.80+7.92 37.60+4.51
! Ges 0-14 22.40+15.04 20.20+5.54 18.20+10.08 21.80+5.22
¢ Total” 70.20+15.37 77.00+11.60 67.80+16.10 74.40£12.10

1) Group ID was listed in Table 1

2) Total, Body weight gains throughout the whole experimental periods: Day. Days after dosing: Animals were fasted at Day 0
and Day 41

Bfody weighﬁ; gains = Body weight at “Check point” - Body weight at initial dosing [Check point: 7, 14, 28, 35, 41 and 42 days
after dosing

3) Total, Body weight gains throughout the whole experimental periods: Day. Days after dosing: Ges. Days of gestation: Animals
were fasted at Day 0 and Ges 14

Body weight gains = Body weight at “Check point” - Body weight at initial dosing [Check point: 7 and 14 days after dosing,
and 7, 13 and 14 days after gestation]

* p<0.05 compared to that of VCM by MW test

4. A=A F M Food consumption)e] g5t

Table 6. Changes of Food consumption during treatment of Hyeonggaeyeongyotang extract on male and
female Wistar rats (MeantSD, g/head)

Day 1-7 33.2043.27 31.80+2.39 30.80+1.30 32.60+3.36
M Day 7-14 32.20+3.56 31.20£2.59 34.00£1.58 31.80£1.30
a Day 14-28 33.60+2.07 33.00+1.22 32.20+2.39 32.60+2.30
! Day 28-35 32.80+1.30 33.20+3.27 32.40+1.52 32.20+1.48
e Day 3541 32.60+2.30 32.40+2.41 33.20£1.10 32.40+2.19

Total” 154.40+3.58 161.60+6.11 162.60+1.52 161.60+4.51
h Day 1-7 21.20+0.84 21.40+1.52 21.40+1.14 20.40+1.14
o Day 7-14 21.40+1.82 20.80+1.92 21.201.30 21.60+1.14
m CGes 0-7 20.80+1.30 21.20£1.79 20.40+2.07 20.20£1.30
a Ges 7-13 19.80+1.79 20.00+2.65 19.40+1.67 20.60+2.07
1 G-Total” 40.60+1.34 41.20+3.03 39.80+1.79 40.80£2.77
© Total 83.20+1.48 83.40+3.36 82.401.52 82.804.02

1) Group ID was listed in Table 1

2) Total, Total Food consumption throughout the whole experimental periods

3) G-Total, Total Food consumption during gestation {up to 2 weeks of gestation):

4) Total. Total Food consumption throughout the whole experimental periods
Day. Days after dosing.
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5. M2|ZF7|(Estrous cycle)2| B3}

Table 7. Length and regularity of Estrous cycles during treatment of Hyeonggaeyeongyotang
extract on female Wistar rats (Mean<SD, day)

$4€ oy
VCF 4.80=0.84 4/5 (80%) 0/5 (0%) 1/5 (20%) 0/5 (0%)
GIF 4.20=0.84 4/5 (80%) 1/5 (20%) 0/5 (0%) 0/5 (0%)
G2F 5.00£0.71 /5 (100%) 0/5 (0%) 0/5 (0%) 0/5 (0%)
GIF 4.600.89 4/5 (80%) 0/5 (0%) 1/5 (20%) 0/5 (0%)

1) Group ID was listed in Table 1
2) Observed animals/total observed animals (n = 5)(percentage)
)

)

a) Regular

4 or 5 days cycle

c¢) Over 6 days cycle

6. MW M 7|ZH Pre-coital interval)

b) Below 3 days cycle

d) At least ten days without Estrous cycle

Table 8. Pre-coital intervals during treatment of Hyeonggaeyeongyotang exiract on female

Interval

3.00+1.00

Wistar rats (MeanzSD, day)

2.80%1.30

3.2040.84

1) Group ID was listed in Table 1

[ wolg, gHE %

THiE2| et

Table 9. Mating performance and fertility after treatment of Hyeonggaeyeongyotang extract on
female and male Wistar rats (Mean+SD, day)

d 5 D 100 100 100
GIM 5 d D 100 100 100
GZM D D D 100 100 100
G3IM g 5 5 100 100 100
VCF 0 5 § 100 100 100
GIF 5 § D 100 100 100
GZF D D D 100 100 100
G3F D D d 100 100 100

1) Group ID was listed in Table 1

a) NP, Number of Paired

b) NM, Number of Mating
¢) NAP, Number of Achieving Pregnancy
d) MI Mating Index (%) = [Animal mated/Animal paired] x 100
e) CR, Conception Rate (%) = [Animals that achieved a pregnancy/Animal mated] x 100: f)

F1, Fertility Index (%)

[Animals that achieved a pregnancy/Animal paired] x 100
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Table 10. Gross findings observed
Hyeonggaeyeongyotang extract (Observed

in male and female
animals/total observed animais (percentages

rats after

treatment of

Epididymis Normal 5/5 (100%) 5/5 (100%) 100% 100%)
Prostate Normal 5/5 (100%) 5/5 (100%) 5/5 (100% 100%)
S.V.* Normal 5/5 (100%) 5/5 (100%) 100% 100%)
Testis Normal 5/5 (100%) 5/5 (100%) 5/5 (100% 5/5 (100%)

Ovary Normal 5/5

100%

/9

100%

100%

5/5 (100%

1) Group ID was listed in Table 1

474

a) Seminal Vesicle

.2 &7|2HI(0rgan weight of male

Table 11. Changes of absolute and relative organ weight after treatment of Hyeonggaeyeongyotang
extract on male Wistar rats (Mean+SD, g

Epididymus® 1.360+0.066 1.374+0.069 1.342+0.054 1.352+0.075

Absolute Pros%ate 0.626+0.027 0.648+0.044 0.612+0.031 0.622+0.068
A 2.348+(.128 2.396+£0.090 2.388+0.080 2.366+0.173

Testis®’ 3.866+0.190 3.826+0.170 3.832+0.244 3.858+0.199

Epididymus® 0.382+0.013 0.394+0.026 0.376+0.018 0.387+0.038

Relative Prosgate 0.17620.002 0.185+0.009 0.171+0.012 0.177+0.018
SV* 0.6600.050 0.686+0.024 0.669+0.030 0.674+0.045

Testis® 1.086+0.051 1.095+0.032 1.07420.087 1.102+0.098

1) Group ID was listed in Table 1 a) Sum of bilateral sides b) Seminal Vesicle

Relative organ weights (%) =

2431 ZT|12AHI(0rgan weight of female)

Absolute organ weight / Body weight at sacrifice) x 100.

Table 12. Changes of absolute and relative organ weight after treatment of Hyeonggaeyeongyotan
extract on female Wistar rats (MeanSD, g or %

VCF 0.102£0.034 0.03510.013
G1F 0.096+0.021 0.032+0.007
G2F 0.100+0.023 (.0340.010
G3F 0.092+0.033 0.031£0.011

1) Group ID was listed in Table 1
a) Sum of bilateral sides
Relative organ weights (%) = (Absolute organ weight / Body weight at sacrifice) x 100
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11, ZAH2 st H3H Histopathological observation)

Table 13. Histopathological findings observed in male and female rats after treatment of
| Hyeonggaeyeongyotang extract (Observed anlmals/total observed animais (percentages))

Epididymis Normal

5/5 (100%)

5/5 (100%

/5 (100%)

5/5 (100%)

Prostate Normal

5/5 (100%)

5/5 (100%

/5 (100%)

/5 (100%)

SV* Normal

/5 (100%)

5/5 (100%)

5/5 (100%)

Testis Normal

5/5 (100%)

)
)
5/5 (100%)
/5 (100%)

5/5 (100%)

5/5 (100%)

Ovary Normal

2/5 (100%)

/5 (100%)

5/5 (100%)

5/5 (100%)

1) Group ID was listed in Table 1

12, Z=7| e dol| Djxl= B

Table 14. Changes of litter data after treatment of Hyeonggaeyeongyotang extract on 14 days
of gestation of female Wistar rats

el

a) Seminal Vesicle

NCL? 14.60=1.14 14.00£2.00 15.00+1.87 14.20+1.79

NI” 13.40+1.14 12.80+1.92 12.40+1.14 13.00+2.35
NLF® 12.20+1.30 12.00+2.00 11.80+0.84 12.00£1.58
NRE” 1.2020.45 0.80+0.84 0.60+0.55 1.001.22
PriL? 8.13+5.33 8.46+6.13 16.37+12.18 8.74+7.82
PolL’ 9.04+3.60 6.25+6.91 4.63+4.25 6.90+7.75

1) Group ID was listed in Table 1: MeantSD

a) NCL, Number of Corpora Lutea, number/head b) NI, Number of Implantation, number/head

¢) NLF, Number of Live Fetus, head/head

d) NRE. Number of Resorption Embryo = Number of implantation - Number of live fetus, head/head

e) PrIL, Pre-Implantation Loss = [(Number of Corpora Lutea - Number of implantation)/Number of
Corpora Luteal, %

f) PolL, Post-Implantation loss = [(Number of Implantation
Implantation]

Number of live fetus)/Number of
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