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Combination of la(OH) Ds(vit D) and ethylene glycol induced renal or ureteral stones
or both consisting of calcium oxalate in male Wistar rats. This study investigates the effect
of EHDP on calcium oxalate stone using the rat model. EHDP reduced the frequency of
renal stone and calcium content in the kidney, and reduced the size of the stones in the
renal pelvis and ureter. EHDP biochemically ameliorated renal injury induced by vit D and
ethylene glycol. EHDP suppressed urinary excretion of calcium even though serum calcium
slightly increased. EHDP had a phosphaturic action. EHDP elevated urinary excretion of
magnesium. However, the severity of hypermagnesuria decreased in the rat which was not
given EHDP concomitantly. Although EHDP slightly elevated urinary excretion of oxalate
in the control rat, it did not affect the high level of urinary oxalate in the vit D/ethylene
glycol rat. EHDP did not produce any histological change in the kidney or femoral bone.

These data indicate that EHDP can suppress renal stone formation in the vit D/ethylene
glycol rat. It is speculated that firstly, EHDP may physicochemically inhibit stone formation
in the process of nidus, aggregation and crystal growth of calcium oxalate, under the
supersaturated condition of calcium oxalate in the urine, and secondly, EHDP may endocrino-
logically inhibit producticn of 1, 25(OH), vit D in the kidney or inhibit 1, 25 (OH): vit
D-mediated intestinal calcium absorption.

It is suggested that in order to prevent stone recurrence, EHDP may be clinically applied
not only to calcium phosphate stones but also to calcium oxalate stones and hypercalciuria

mediated by an active form of vitamin D.

Key words: Vit D/ethylene glycol-induced renal stone, Rat stone model, Calcium oxalate,
EHDP
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1. BighE (Table 1)

B BT 2% &, BUN oW T G~ Tk
EHDP of&EOFJIbLT, 38 TFLL
fednots (19~21 mg/l00ml). LAL, GNa it
2B L L, 3BEEIXHEE azotemia,
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Table 1. Inulin clearance, BUN, serum calcium, phosphorus and magnesium at the end
of experiment (Mean+SD)
Exp. G Inulin clearance BUN Serum Calcium Serum Phosphorus Serum Magnesium
*e. Group ml/min ma/100ml mg/100mi mg/100mt mg/100ml
Gl a 2.04+0.24 19.21+ 5.01 8.75+1.10 6.96+ 0.84 2,62t0.32}
ok
b 1.93£0.16 2189+ 4.63 9.53+0.94 6.87+0.74 1.98 = 0.42
Gl a 1.99+0.25 2045+ 4.81 8.88+1.21 6.88+0.72 2.84+0.98 1
223
b 1.82+0.37 23.05+ 3.56 9.61+1.14 7.42+£1.19 1.60+0.15 -
Gll a 1.97+0.23 21.08+ 4.65 10.32+ 1.62 6.58+0.74 2.60+0.91 1
Hkk
b 1.87+0.15 2288+ 3.14 10.63 £ 1.44 6.39+ 0.58 1.58+0,17 -
GV a 0.65+0.38 45.21 = 20.81 10.76 + 1.58 7.89+0.95 2.47+0.74 q
* 4k
b 1.06+0.30 3176+ 1474 11.04+1.36 1.35£1.16 1.66+0.24 -

Statistically significant between a and b in each group : * p<0.05, **p<0.01, **+p<0.001

452+208 mg/l00 ml #R L. WoiF5 GVb T
LEUEAY R LML, 38 BT 37.8 £ 147
mg/l00ml & Wa BaCHRTEMETH kb, BE
KERER X Iehote, 1RV VI Y 75 VAET
A%&, GI XHGI, GI &b GII LAk
TLTWBA, FELE LI Wwiiehot. GNa
TIHBOESFLUTAET L CV 508 (0.65+£0.38 ml
/min), EHDP @i kb, 0T b HBEER
B Xk (1.06+0.30 ml/min).

2. M Ca, P, Mg 0%k (Table 1)

i Ca ¥, GII T1HBXYH, GN T2BB»
b, Tovrp ERRABRE.. EHDP oiiEinc
L b, 2B IR IR e TS K TH -
e, FREROBECEE BTk » i,

m#E P ix, GNa TAL3EHR 8 LA,
EHDP o#RiNC X - TH LT, Fofih v~k
ROEEIhieh -1

I Mg 1%, EHDP i X b 2B BT,
2BLURBAET LI U, 3BRIARTEECE
EERLK. ol &aBMoiL, GII, NV oEM:
5%, BETRRD .

3. R Ca, P, Mg, BEEHItEOZ(L (Fig. 1~
4)

RE1 control ® G| ©, EHDP 0¥ X b

3BHEA UMM L (ATE : 12.6 + 2.2ml— 3 8 :
17.7 + 6.6 ml, p<{0.05). fhEETix, & <w EHDP
B X5 REOBIA ST, a2, bETHELR
Mot GIb TIHHIME 128+36ml X v, 3:EE
1 21351 ml (p<0.05) &4 LML 7. GII, NV
T 1BE X bk, ¥MinL, 3:BE CRARE::
~t. GIIb i, FifE : 13.921.6 ml— 3,58 : 30.33
+109ml (p<0.01), GNVb T, Biff: 14.1£3.1
ml—> 338 :40.1+7.2ml (p<0.00l) THwt (3
hbEHELS.D.).

Rt Ca i3, Glla, GNa i, 1@EX»%H
i, EHDP e X b = @ Ca HEftsEinsm
xbhTwb., ke GNb Tik Z 0ZbhE <,
G1b » EHDP B 5oZbicgv. G, GI
Ti¥, EHDP #5& X »Td, [Ré Ca %%
Firieh otz (Fig. 1).

BB PI2WTik, EHDP e X » £ CRE
PRt IS L b, GI, GII T ofFfEs <,
GN T4, 138, 3:BECEE TS 4 L IntA
FIRARBRID, MBI R T—FBRELTH -
(Fig. 2).

R Mg i o\ Tix, laDs o 5 ShT Wb
Glla, GNa ik 5\ T, 18 LR X b SRibEins &
bhaa, EHDP iFimc X b, GIIb Tk 38EK
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[ Urinary Excretion of Calcium (mg/dayu e———+ +EHDP T: 1XS.D.

Group 1 Groupll
20+ 20
18 18-
16 16
14 14
T 12- 12
°
w 107 10
E 84 8
£ 6 6 -
g 4 4
© 21 = . TE T -5 2 % P T o3
Q2 oy T T T 0- - T T T
2 0 7 14 21 days 0 7 14 21 days
]
:t'_; Grouplll GroupV
e 20—_ 201
li 18 18
g 16+ 16
£ 14 14 -
o 124 12
01 /| - o 10+
8 8
6 6 -
4 4
2 24
0- T 04y T T T
21 days 0 7 14 21 days

Experimental Period (Days)

Fig. 1. Changes in urinary excretion of calcium in groups I-IV. (O—Q : Experimental groups
without EHDP (GI-IVa), @--@: Experimental groups with EHDP (GI-GIVb)
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4 WARERE JOHL P KBEFD Ca, P,
Mg 4748 (Table 2)

BE, REEAOKREIL GV KB\ Tok Kb
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E, GN TREWERL L. B Mg 568120
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Bl hr ot

KE¢FD Ca, Mg, P GHRICo\WTix, EHDP
BMo#HELLT, GIb T Ca §FBORIE R
B, Gla EHENTHEBLBELLIT w2 itho
2. EY, AP\ C EHDP HRiOBET &5
hishote, ¥k, HEORETIE, GV BGI
AT, BEr Ca §HENFEA LW, G ©
X Gl TltRT, Mg EFROBIEZRD =N, &
B BTER Vit otc. PEEERR DT,
GV T Gl ”RERTEECHEL L T,



JES « 3 -

55 b Ca-«Ox §F - EHDP 753

Urinary Excretion of Phosphorus (mg/day) ] >---+ +EHDP T: 1XS.D.
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Fig. 2. Changes in urinary excretion of phosphorus in groups I-IV. OO :

Experimental groups

with EHDP (GI-GIVa), @---@: Experimental groups with EHDP (GI-GIVb)
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Urinary Excretion of Magnesium (mg/day)J »———< +EHDP T:l XS.D.
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Fig. 3. Changes in urinary excretion of magnesium in groups I-IV. O—(Q: Experimental groups
without EHDP (GI-GIVa ), @---@: Experimental groups with EHDP (GI-GIVb)
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| Urinary Excretion of Oxalate (mg/day)]
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Fig. 4. Changes in urinary excretion of oxalate in groups I-IV. O—(Q: Experimental groups
without EHDP (GI-GIVa), @---@: Experimental groups with EHDP (GI-GIVb)
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Fig. 5, Cut surface of kidneys in group IVa (upper) and group IVb (lower).
Arrows in the upper figure indicate calcium oxalate stones in the renal
pelvis in GIVa. Arrow heads in the lower figure indicate ureteral stones
and arrow indicates a dilated renal pelvis in GIVb.



Table 2. Calcium. magnesium and phosphorus contents in the kidney and femoral bone or kidney weight and body weight
at the end of experiment (Mean+SD)

Kidney Femoral Bone
6 Kidney Weight Body Weight
Exp. Group Calcium Magnesium Phosphorus Calcium Magnesium Phosphorus (g) (g)
(ug/ge-tissue)  (ug/getissue)  (ug/g- tissue) (mg/g+ tissue)  (ug/getissue) (mg/g- tissue)
Gl a 3750+ 364 J 249.10+ 664 3183.10+ 3342 165.62 + 24 56 2679.24 + 282.02 6099+ 6.67 1.38+0.24 ] 3285 =271
* *
b 2993+ 385 23597+1506  3120.07+178.24 15116 14.18 2628.31+277.19 6156+ 7.25 115012 3323 =264
Gl a 40.714x 318 246.38+10.12  3168.38+ 190.85 138.98+ 10.65 247482+ 156.16 5887+ 6.07 1.36+0.23 3278 +258
b 4245+ 1536 21478+ 14.73 2876.93+ 196.48 15026+ 8.27 2672.08+ 180.69 6295+ 404 1.25+0.13 3299 £263
Gll a 50.02x 899 24308+ 9.18 2893.25+ 182.41 139.05+ 22.01 2335.28+ 335.15 5469+ 8.74 1.35+0.28 ] 3014 +276
*
t 5197 1018 224,78+ 10.06 290065+ 23.87 13565+ 31.87 231393+ 590.49 57.07+13.60 1.10=0.13 29970+ 278
GV a 8786.72+ 3697.63 ] 247.04+3289 322556+ 418.37 127.80+19.73 2471.08 + 400.33 52,74+ 585 1.95+0.40 2154 =195
b 2106.11 93153 21448+ 1481 272544+ 197.30 131.74+16.70 2209.41+ 201.45 5389+ 539 1.68+0.36 209.2 =163

Statistically significant between a and b in each group: *p<{0.05
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519 (1978) DEKRAITHE IR T2, ToOEK
2Tk EHDP 23 A B DEF T, V VEEDE
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KbhitWEdhTH3®. Ticbb, Y vEBFIRC
LTz EHDP £1,25 (OH):Ds ki3, H\ B
BLAES RSB TWBEELZLRA. #FLD
vit D @&, 1,25 (OHXD: 051X by vEg
FIRAZ GRS & LITRE I TE TR HI~®, £
Bk Td Glla, Va T, ) vEEFIRA A ZBh
EHDP ofmis-7 GlIb, Vb i\ T, iz
) vEEFIROBEQHM (GIIb>GNb) ik bii
Z X, o EHDP [k 1,25 (OH):Ds # Blffic
By CIeER AR T X 5 THERIE.

Rep Mg Bz oWz, EHDP Hinc & v %
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