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HgCl: Toxicity on Cultured Renal Tubular Cells of Rabbit

Jung Young Lee, M.D., Seong Beom Lee, M.D., Suk Hyung Lee, M.D.
Won Sang Park, M.D., Nam Jin Yoo, M.D., Sang Ho Kim, M.D.
and Choo Soung Kim, M.D.

Department of Pathology, Catholic University Medical College

To understand the mechanism of cell injury when exposed to HgClz, monitoring of cytosolic
ionized free Ca” ([Ca’"]i), viability test, measurement of the amount of ATP, and Ca-ATPase
activity were evaluated in cultured rabbit renal wbular cells(RTC) exposed to HgCly. The results
were as follows:

1) HgCl; was cytotoxic to rabbit RTC at all doses except 10 yM and the rate of killing
displayed a dose- and time-dependent relationship.

2} The absence of extracellular Ca®" provided partial protection from irreversible injury induced
by HgCl:.

3) The increasing pattern of [Ca’']i varied according to the concentrations of HgCla. At the
low concentrations of HgClx(2.5~10 gM), the level of [ﬂaz']:i increased slowly over the first
2 ~3% min and then achieved plateau-state. In contrast, at the high concentrations of HgCla(25~

- 100 yM) the level of [Ca®’]i achieved peak within 1 min and then decreased to a plateau state
under normal concentrations.

4) The level of ATP was decreased to 27.5% of that of normal control cells within 3 min
by using a treatment of 100 pM HgCl:

5) HgCls did not affect the Ca®'- ATPase activity by enzyme histochemical observation. These
findings suggest that the elevation of [Ca’li in response to the HgCl-induced injury is an
important event in accelerating injury that ultimately leads to cell death. But other possibilities
such as HgCl, might have direct deleterious effects on the cell also should be considered.
(Korean J Pathol 1995; 29: 615~623)
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zhel] 7% arabic gum's HBSSel| Y53 ferrous oxide
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ol A4 2| 69 : vkt Eul AlMlnFHA Lol Y HgCL 54 617

Lab. Inc)o 2 w4 Aeksigle}”. 7} AT 16~
24 well2 FAE R ol M= 2] g di=
72 neuwral red dye ¥ AEol g Sl o
2 34 &5l

4, HgCL MX® F2| Ca™ Yol pisf

Falcon flask(75 Cm®) oll4] full confluencel] =&t
HESES 5 uM Fura2-AM2 2 25Tel|4] 14]7F Sl
Bl ole 5 mle] rypsin-EDTA(L : 25002 4|
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AME AAs7] % 4ol FHTA Foaypsin
inhibitor(3 mg/100 mi)2} DNAase(5 mg/l100 m)2 X
el 1 ME $5 2-4210° cellsyml o] =] =4
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1. cell viability
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Fig. 1. HgCl: toxicity on cultured rabbit renal tubular cells
determined by neuiral red assay(NR). The reulis were the
means + 5D of 4 experiments, and were expressed as
percent of control value.
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Fig. 2. Effect of absence of calcium in incubating media
on cell viability of cultured rabbit remal tubular cells
exposed to 50 gM HgCl;. The resulis were the means +
SD of 4 experiments, and were expressed as percent of
control value.
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Fig. 3. Fluorescence measuremenis of Fura-2 loaded rabbit
renal tubular cells(S > 10° cells/ml) exposed to 2.5~ 10
uM HgCl: in presence of 1.37 mM Ca™ in HBSS.
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Fig. 4. Fluorescence measurements of Fura-2 loaded rabbit
renal tubular cells(3 * 10° cellsjml) exposed to 25-100
UM HgCl; in presence of 1,37 mM Ca’ in HBSS.
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o, [Ca”]ig] 9% HeChe] Fxel wvlalsie] Eola
AlsHer F2 4dE fAsm gl dbd
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Fig. 5. The changes of ATP level of cultured rabbit renal
tbular cells after treatment of chemical asphyxiant(KCN
+ iodoacetic acid) or HgCl..
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3. ATP 39| S
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et Sell= 3EE 33 femomole® F38] FHast
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ek F 1 mM KCN 3} 0.1 mM iodoacetic acid
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4. Ca"-ATPase staining
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Fig. 6. Monolayer of rabbit renal
tubular cells processed for Ca™'-
ATPase localization by enzyme
histochemical  saining.  Dark
brown reaction  products  are
present along the cell surface.

Fig. 7. Electronmicrograph of
rabbit renal wbular cells pro-
cessed for Ca-ATPase locali-
zation by enzyme histochemical
staining. Electron dense reaction
products are noted along the
plasma membrane{ = 12.500).
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Fig. 8. Electronmicrograph of
cultured rabbit renal wbular cells
processed for Ca™-ATPase loca-
lization by enzyme histochemi-
cal staining after reatment of 50
uM HgCl: for 5 min. Electron
dense reaction producits are
noted along the plasma mem-
brane { > 10,000).
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