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Abstract

A wide ranges of chemicals released into the environment have potential to interfere witl
physiological and development process by disrupting endocrine pathways. The study was performec
examine the effects of nephrite jade water on sperm qualities and histopathological changes
bisphenol A (4,4'-isoprophyl-idenediphenol, Sigma Co., USA) treated rats. Bisphenol A wa:
administered in drinking water (tap water vs jade water) at 0, 0.05, 0.5, 5.0, 50.0 mg/L to pregna
Sprague-Dawley rats from mating period through postnatal day 21 (weaning). Estimated daily intake
BPA ranged from approximately 1.8ug to 2.1 mg/head/day. One-hundred fifty S.D. rats with 3-wee
old were randomly assigned to one of five different bisphenol A water treatment. A comprehensiv
assessement of physical development, organ weights, and functions were conducted. The concentra
of serum testosterone in Jade water group was increased in low level of BPA group (0.05 & 0.5 mg/L
however, high level group (5.0 & 50.0 mg/L) was not different in testosterone level compared witl
those of tap water groups. Sperm motility showed a decreasing tendency in parallel with BPA do:
level. Although no statistical difference among groups (water sources & BPA concentrations) wa
observed in sperm counts, Jade water groups was higher in sperm concentrations than those of
water groups. Histopathological examination seemed that the testis showed normal in Jade wa
groups regardless of BPA dose level. On the other hand, there were similarly decrease
spermatogenesis in tap water groups regardless of BPA dose level In conclusion, these results reve;
that the nephrite jade water might be useful in preventing or/and relieving the disrupting effect of BP,
and in enhancing the spermatogenesis. Further studies are needed.

Introduction

The incidence of reproductive abnormalities in the male has been reported to have increas
during the past 50 years. It has been suggested that these changes may be attributable to the pres
of chemicals with oestrogenic activity in our environment (Saunder et al., 1997). Endocrine
disruptors (EDs) are exogeneous chemicals which interfere several aspects of natural hormao
profiles. EDs with estrogenic activity have been recently reported to cause animal reproductiv
problems. Bisphenol A (BPA) is a chemical used primarily as a monomer in the manufacture c
numerous chemical products, such as epoxy resins and polycarbonate (Cagen et al., 1999). T
study was performed to investigate the effect of nephrite jade water produced by Ok-SanGa
Chuncheon in Korea on the sperm qualities and histopathological changes in bisphenol A(BP/
administered S.D. rats.
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Material and Methods

Experiment (BPA exposure)

Animal

One-hundred fifty(75 male and 75 female)S.D. rats with 3-week old were assigned to one of fi
different BPA diluted-water treatment. Rats were caged individually with a 12-hour light:dark cycle.

BPA treatment and group

4,4'-isopropyl-idenediphenol(Sigma Co. Ltd) BPA was administered to induce the reproductiv
toxicity for three generations in drinking water. BPA was diluted with tap water in dose levels of n
BPA(A), 0.05mg/L(B), 0.5mg/L(C), 5.0mg/L(D), 50.0mg/L (E). (Table 1)

Experiment (BPA detoxification)

Animal

Administered to investigate the detoxifing effects of two types of water on pups of the 3r
generation. Dams were supplied BPA diluted-water until weaning period. The pups were supplied Bl
diluted-water after 30days of birth including suckling period.

Measurements

— Weight of body & testes® — Delivering & raising rates

— Development of reproductive organ & organ weight — Serum hormone concentration
— Histopathological examination of testes & liver — Sperm count & motility

Histopathological examination (Light microscopy)

Male rats were anesthetized with ethyl ether. Then, the testes were surgically excised a
immediately preincubated in mixed solution (2.5 % glutaraldehyde-1 %, paraform-aldehyde
overnight. After, washed with 4 % sucrose (0.1M phosphate buffer) and postincubated in solution (1
osmium teroxide) for 2 hour, and rewashed with 4 % sucrose (0.1 M phosphate buffer) two time
Washed tissues were dehydrated with ethyl alcohol series (60 % ~ 100 %) and acetone (100 % 2 tim
The samples were embedded in paraffin wax and sectioned at 1p (ultramicrotome, Sorvall MT-500
stained with hematoxylin and eosin, and observed using light microscopy.

Results and Discussion

When several levels of BPA-diluted water were administrated to male and female Sprague Daw!|
rats for three consecutive generations, sperm motility tended to decrease according to BPA dose le
Sperm concentraions were numerically higher in jade water treated group when detoxifying effects
the water were studied. Serum testosterone concentrations were higher in low BPA group, but t
effect was not observed in the highest BPA group. On the other hand, Sertoli cells of testis we
hisotologically normal in jade water treated group regardless of BPA dose level, but tap water trea
groups had shown decreased spermatogenesis regardless of BPA dose level. However, there we
significant histopathological changes. In conclusion, administration of BPA-diluted water did affect th
reproductive systems, but the degree of damage by BPA was improved by jade water treatment.
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able 1. Effect of Feeding BPA-diluted Water for three generations on Parturtion, Physical

Development, and Sperm Parameters in Rats.

Parameters BPA Level(mg/L)
0 0.05 0.5 5.0 50.0
no. dams(n=9) 6 7 5 6 4
pups 13.0« 12.4+ 13.4+ 12.0+ 12.3+
per dam 1.4 1.1 1.7 3.6 1.0
total no. pups 78 87 67 72 49
birth wt. 6.27+ 5.88+ 5.87+ 6.10+ 6.10+
(9) 0.89 0.27 0.37 0.37 0.38
weaning wt.(g) 41.5+ 38.2+ 39.8+ 36.2+ 35.4+
6.3 1.9 4.4 1.9 4.4
eaf 64.3 84.6 58.3 50.9 69.2
teeth 64.3 60.2 70.3 61.6 69.7
eyé 25.0 20.0 18.0 18.0 18.0
Anogenital
hair 71.4 35.0 34.2 49.4 225
BPA intake (?/day/?) - 1.84+ 28.3t 278.4+ 2,077.4+
0.17 8.7 155.3 658.7
testis wt.(g) 2.29+ 2.23+ 2.41+ 2.28+ 2.19+
0.06 0.16 0.08 0.09 0.06
Sperm 68.7+ 48.3+ 57.5+ 50.0+ 45.0+
motility (%) 14.7 2.9 3.5 4.1 0.0
Count 3.4+ 3.1+ 2.5¢ 2.4+ 1.8+
1e/?) 0.38 0.62 0.58° 0.48° 0.32
BPA intake (?/day/?) - 2.56% 20.5% 203.2% 1,649.7+
1.23 3.9 82.1 627.9
no. of follicle(n=3) 210+ 245+ 156+ 159+ 169+
37.5 16.1 14.0 2.6 115
no. of CA” 24+ 28+ 66+ 35+ 85+
7.4 7.5 16.6 9.3 4.2
color™ 0 2 3 1 1
Remark§™ 1 3 1 1

represents physical development of pups on day 14 of birth(%).

™ CA, corpus albicans;

“* Uterus color(0~3) : 0, white ; 3, red ;

“* Number of individual represents fluid in the uterus.
Means with the same superscripts in the line are not significantly different (p<0.05).
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Table 2. Effect of Nephrite Jade Water of Ok San®Gan Testis Weight, Sperm Parameters,
Testosterone Level in rats fed BPA-diluted Water for three generations

Parameters BPA level(mg/L)
0
Control 0.05 0.5 5.0 50.0
Detoxification drinking water
Jade Tap water Jade Tap water Jade Tap water Jade Tap water
Liver wt. 12.23 9.53 11.24 9.47 9.22 112+ 1.22 0.85 1.43
(9) +0.78 | +1.65 +0.87 +1.46 +1.72 +1.39 +0.99 +1.20 +1.14
Testis. wt. 1.54 150 1.40 154 156 158 166 158 1.55
(9) +0.10 | +0.07 +0.36 +0.05 +0.08 +0.09 +0.10 +0.12 +0.07
Sperm count 5.50 6.00 4.87 533 511 3.86 3.19 247 1.78
(x10) +3.89 +4.68 +2.90 +3.06 +3.42 1295 +1.96 +0.25 +0.92
Sperm 65.6 747 61.8 65.9 63.9 60.3 59.8 60.6 433
motility (%) +18.0 +7.3 +16.4 +16.7 £19.7 +148 +13.0 189 129
Hematocrit 39.1 38.7 377 39.3 37.2 372 381 358 359
(%) +3.5 3.6 1.4 3.1 2.1 21 25 125 2.2
Testosterone 2.01 211 2.39 3.15 253 170 1.64 172 1.29
(ng/ml) +1.39 +1.26 10.96 +2.30 +2.02 +1.67 +1.13 0.73 +0.74
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