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AB.STRACr 

In a previous paper we reported that although LD 50 values for 2,3,7,8-TCDD in rat are 2-66 ug/kg 
body weight and in hamster are 1,157-5,051; the toxic potency of TCDD is similar in fetal rat and hamster. 
In this paper we report on light and ultrastructural changes in fetal hamster kidneys following a single dose 
of TCDD in corn oil from 0 to 18 ug/kg p.o. to the pregnant female on gestation day 9 of a 16 day 
gestation cycle with sacrifice on day 15. Vascular congestion, hemorrhage, edema, mitocbondrial damage 
and intracellular lipid droplets are described in TCDD treated animals, at 1.5 and 6.0 ug/kg matemal 
dosing. 

INTRODUCnON 

We presented findings at Dioxin '89 of similar toxic potency for reproductive effects in rat and 

hamster from 2,3,7,8-TCDD, despite almost a 100-fold difference in LD 50 values between these two 

species. Fetal mortality, hemorrhaging in the gastrointestinal tract, edema and renal congestion, and cleft 

palate were described in that paper, as well as dose-related decrease in fetal thymus and spleen weight/size. 

We noted developmental toxicity occurs at doses far below those associated with acute toxicity in mature 

animals. Here we present light and electron micrographs with more subtle expression of morphologic 

lesions consistent with dioxin sensitivity. 

METHODS 

Timed-pregnant Golden Syrian hamsters were obtained from Harlan Sprague Dawley, Inc. Pregnant 

animals were dosed at 0, 1.5, 3.0, and 6.0 ug/kg for this ponion of the study. Immediately after sacrifice, 

tissue for electron microscopy was preserved by immersion in cold Karnovsky's fixative followed by osmium 

post futation. Material was dehydrated, embedded in epoxy resin, sectioned at 500-1000 angstroms and 

stained with uranium and lead salts. Specimens were observed and photographed in a Philips electron 
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microscope at a 50 KV setting. Light micrographs were obtained from 0.5 micron sections stained with 

toluidine blue and photographed on a Nikon microscope. 

RESULTS 

Figures 1 and 2 are light micrographs of fetal kidney at doses of 1.5 and 6.0 ug/kg maternal dose. On 

the left of Fig. I can be seen numerous red cells, in an intercellular space, consistent with congestion or, 

more probably, hemorrhage, since endothelial cells are not seen. One glomerulus and numerous proximal 

and distal tubules appear relatively intact. In Figure 2, numerous red blood cells can be seen packing blood 

vessels, especially in the upper left and right of the micrograph. To Ihe left, the empty intercellular space is 

consistent with edema, but is also characteristic of fetal tissue as compared with maternal. 

Figure 3, an electron micrograph of a capillary and proximal convoluted tubule, shows swollen, sick 

looking mitochondria, and dilated cistremae of the endoplasmic reticulum. The brush border is well 

preserved, however, as are nuclei and the blood vessel. 

Figure 4 is an electron micrograph of fetal hamster kidney showing, in the glomerular podocytes or 

visceral epithelial cells, the round electron-dense droplets of lipid characteristic of dioxin's intracellular 

effects, by alteration of lipid metabolism. Rough endoplasmic reticulum, ribosomes, mitochondria and nuclei 

appear unremarkable in this micrograph. 

CONCmSlONS AND DISCUS.SION 

This paper extends the finding previously published on developmental toxicity of 2,3,7,8-TCDD to 

morphology of fetal hamster. It defines light and electron microscopic characteristics seen following 

exposure to dioxin in utero. The findings extend previously known biomarkers of exposure and sensitivity to 

dioxins in adults to the fetus in a species which, by LD 50 acute toxicity data, had been considered relatively 

insensitive to TCDD. Thus, not only TCDD-induced liver enzyme induction, as shovm by Gasiewicz, is 

similar in hamster adults to more sensitive species, but also morphological biomarkers of exposure to 

dioxins are seen at relatively low doses in fetal hamster kidney. 
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liljiire 1. l.iglii niicri)gru|)li. Pclal luiMisicr kidney, L5 ug/kg nuiiernal dose uf TCDD. Numerous red bioiid 
cells can he seen on tlic lefl. showing ;ipparcnl liemorrh;ige in cortex. One glonicmlii.s and lhe proxim::! :ini 
(lislal convoiiiled Uilnilcs appear intact. 

A'-.:;«a 
Pigure 2. Lighi micrograph, l-eial liamsicr kidney, 6.0 ug/kg TCDD maternal dn^c. Congesiion wiih rec 
hlood cells can he .seen in capillaries in the top. middle and hoiiom of the micrograph. The relaiiveh ;;irge 
imerccllulai space appears lo be exaggerated beyond the usual fetal stale in u fashion consistent with 
edema noted on gross exainiiiaiion. 
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Pigure 3. Eleclron inicr()gra|)li. Hainsicr fetal kidney cortex is shown, wi lh a capillar^' and Iwii red lilnml 
cells on the left and a pro.xinial cunvohuccl tubule on tne reniaiiidei. Swt^llen. ij isuuietl [i i i incliontlria widi 
loss of internal strucliirc. nf ciislae. iiKilri.x and granules arc noted, as is swollen oiulofilasinic rcliciihini. 

l-igurc 4. Eleclron nilcrii,s;ra|)li. l lai i islci fclal kidney. Pedicellate podocylcs. or parielal eii i l l ieli. i l ( i l ls nl 
the glomerulus, are seen in liiis vi.jw nf ilic leiial corle.x. I'mriiincnl densc-slaining lipid driiplels 
characlerislic of dio.vin ciposnn: arc SL-CII. es|H-i.ially in llic lefl nf lhe niit ini;[a|i l i . Nuclei, niiluchinulri.i. 
and endoplasmic rcliculiini lu ic arc inlat l . 
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