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Effect of Acute Unilateral Ureteral Obstruction on Handling of Li* by
Contralateral Kidney in Rabbits

Ho Kyung Sung and Yung E Earm

Department of Physiology, College of Medicine, Seoul National University

Changes in handling of Li* by contralateral kidney during acute Li* loading were investigated
immediately after unilateral ureteral obstruction. Carotid artery, jugular vein, renal vein and
ureter of experimental animal were catheterized and renal venous flow was shunted to
external jugular vein. In experimental group right ureter was ligated. One to two hours
after operation a single shot of LiCl solution(2 mEq/kg) was intravenously injected and then
arterial, renal venous blood and urine samples were taken sequentially for 1 to 1!/, hours. Urine
volume, plasma and urinary concentrations of Li*, Na* and K+ were measured and urinary
excretion of them were calculated.

Results obtained were as follows:

1) In experimental group urine volume, urinary excretion of Na*, and K* by contralateral
kidney after unilateral ureteral obstruction were slightly larger than mean value of both
kidney in control group.

2) During acute Li* loading contralateral kidney in experimental group showed limited K*
excretion, but urinary flow and Na‘* excretion were comparable to mean value of both
kidney in control group.

3) Urinary osmolar concentration in experimental group was much lower than that in
control group, and it was maintained at low level even after Li loading.

4) In experimental group plasma Li* concentration decreased more slowly than in control
group after a single shot of LiCl solution.

5) Urinary excretion of Li* in experimental group was markedly decreased, even lesseer
than mean of both kidney in control group.

6) From the above results it was concluded that immediately after unilateral ureteral
obstruction contralateral kidney showed normal water and Na* diuretic response to Li load

but urinay Li* excretion was decreased and reclaimed Li* to systemic circulation.
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Table 1. Changes in plasma Li* concentration with
single intravenous injection of LiCl solution
in control and unilateral ureteral obstru-
cted rabbits{mEq/!)

Time after Li* administration(min)

15 45
Control group
Artery 8.8412.236 6.36+2.012
Renal Vein 9.724-3.024 7.6211.777
UUO group .
Artery 9.24+1,997 8.6411.785
Renal Vein 9.3842.907 8.96+1.422
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Fig. 1. Disappearance of Li* in plasma with single
intravenous injection of LiCl injection (2 mM
/ml sol, 2mM/kg).
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Table 2. Plasma Na* and K* concentration and osmolarity before and after single intravenous injection of

-4

LiCl solution in control and UUO rabbits

CE4 WS uR AAF 4o Ltk BE 9T —

Time after Li* administration(min)

Before
i 15 45
Control Group
Na* mEq/!
Artery 149.84-16.08 135.0+11.87 136.4114.57
Renal Vein 147.4+11.13 136.2+12.46 132.4411.29
K+ mEq/!
Artery 2.9240.402 3.54-+1. 346 3.7240.835
Renal Vein 3.08--0.593 3.104-0. 632 3.8470. 365
Osm mQOsm/{
Artery 277.44-24.31 286.8+18.40 293.017.10
Renal Vein 278.4-£22.23 301.2-+15.82 286.8+32,95
TUO group
Nat* mEq/!
Artery 135.6+10.53 134.8:£8.585 124.242.387
Renal Vein 140. 3+5. 852 132.84-8.438 127.042.387
K* mEq/!
Artery 2.40+0.2 3.04+0.297 3.18-40.691
Renal Vein 2.1540.3 4.52+1.711 4.42+1.796
Osm mOsm//
Artery 286.5+16. 30 290.2--23.96 286.01:27.71
Renal Vein 283.8114.86 294.6+19.19 279.8426.42

Y AFYBEE T2 D SAUYRA obFa F
o7t Q49A Ak EFARAFEEA 4 4
< A 3%, WlAgs ANL WAL WG 4A

& A4 Ed BAGrh A2TY il A 0.0104
+0.00643 ml/min/kg o]z, LiClEdE 1584
0.1014740. 050 ml/min/kg 24 529,94-221.4%7A

‘Table 3. Urinary concentration of Na*, K*, Li* concentration and osmolarity before and after single
intravenous injection of LiCl solution in control and UUQ rabbits

Time after Li* administration(min)

Before
15 45

Control group

Na* mEq/! 140.8+75.99 95.6+26.91 74.4--11.59

K* mEq/I 69. 01-35. 05 40.4+12.16 44,4+24.48

Li* mEq/! — 45.7+13.16 35.5+13.37

Osm mOsm/! 735.8-+175.94 488.0+135.16 466.47-167.68
UUO group

Na* mEq/! 128.2436.27 105.8+41.85 128.6+48.31

K* mEq/! 86.48494.71 61.84+64.37 29.65-17.59 §

Li* mEq/! — 18.24+12.54§ 9.4+5.117§

Osm mOsm/} 402.44124.61§ 370.2+156.41§ 265.5--109.90 §

§ indicates p<{0.05 as compared to control.
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Table 4. Urine flow and urinary excretion of Na*, K* and Li* before and after single intravenous injection
of LiCl solution in control and UUO rabbits

Time after Li* administration(min)

Before
15 45

Control group

Urine flow rate(ml/min/kg) 0.0194-1+0. 0064 0.1014-0. 050 0.056-0. 055

Una*V (eEq/min/kg) 2.118+1.474 10.041-6.175 4.379+4.799

UxtV (zEq/min/kg) 1.2257+0.773 4.4414-2.495 1.8414+1.103

ULi*V (¢Eq/min/kg) — 4.12942. 022 2,40913.124
UUO group

Urine flow rate(ml/min/kg) 0.011-£0. 0070 0.038+0. 0198 0.007210. 0031

UnatV (gEq/min/kg) 1.547+1. 062 4.334+2. 366 1.00320.700

Ux*V (¢Eq/min/kg) 0. 67810.529 1.434+1.102 0.23240.213

ULi*V (uEq/min/kg) - 0.643-+0.618§ 0.07910.033§ §

§ indicates p<C0.02 and § § p<0.05 as compared to control.

7}ekelbst 458e = 0.564-0.055 ml/min/kg 2.4 o}7) 381.84+133% 712 S7betn 9l Lite] 9 ol
E 2o wshwl 264.6:-176.4%9] =< A E ol A g2 e ¥ A% Ha gy
2 JdREwk Lite] ol v E5E velhz dget. 4% o gt Feolk ehlgrl. =% Nat®EEE o 23

& A-g-2 LiCl % .011+0. ml/min, )
2] xujA-g-2 LiCl T4 0.0111+0.0070 ml/min/ oo control

kg 24 2Tl W3] AT e SEelgort . Lue
A AR B o)A = ofAlE BEE wEENY % 700,
o vmstd & BAYFE Belxw Yyt LiClRAF 600
2] mjAge 1536 0.03810.0198 ml/min/kg 24 L
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Licl injection
Oy 5 Time in min
NaV UKV Fig. 3. Comparisons of Li* effects on urinary flow,
Fig. 2. Effect of unilateral ureteral obstruction on and Na* excretion rate between control and
urinary Na*, K* and flow rate. unilateral ureteral obstructed rabbits.
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Table 5. Clearances of Lithium and osmolarity before and after single intravenous injection of LlCl solution

in control and UUOQO rabbits(ml/min/kg)

Before

Time after Li* administration(min)

15 45
Control group
Cui? — 0.44610.117 0.486+0. 658
Cosm 0.0524:0.017 0.178+0.113 0.08740.071
UUO group
Cui* — 0.077+0.060§ 0.00810.0058§
Cosm 0.016-+0. 008 0.042+0.022§ § 0.00620.002§ §

§ indicates p<{0.02 and § § p<0.05 as compared to control.

140.8+75.99 mEq/lo| i AP T4 128.2+36.27
mEq// & c}4 R& s Ha gloy FATH
gu) & g9z LiIClRA & gx279 =% NatyEE
AR} @A RS Hz Qs vl 4d
Tl A Huk wFe] glo]A 4583 = 2T ¥k
HA8 & Aolgdovt(p<l.05) 7] HFomH
Natwjd-g2 o389 24 A A dgst =52
24 Na*sjd-8-¢ 29 LiClEddAdd sl2Fe 2.78
+1.474 pEq/min/kg oid] wlste] AP FNA L 1.55
+1.062 gEq/min/kg 24 d2£paw4d3 A4gale-
53 Natej 4 &8 oAl S AA dZ2TAY & A3
stz dgsh LiCl %o 9 Na‘e] 4§28 o 2704
158l 10.0416.175 pEq/min/kg 24 495.5+382.8
%7} F7}ateksl 4580 = 4. 37-44.799 pEq/min/kg
= zhasta goy ol RoalAd dlslwl opF
E g FEE Az Ygs. 4878 LiCl Ry
#1539 4.33+2.366 xEq/min/kg 74=] 311.9+162.3
%8 T7HE Belw A Ad WEFRY A
47 e b Ygleh 2% KP5EE WE
o] At F7F T LiClFo 37t F95F =)o)
{73% T+ A FFda 4 2E LiIClBEg R
243 w2 g 2y =2 il 4¥
& -Er Zix‘lt— A 279 Akl glgla Lite] 9
et Ktoj A g-& ofFol] A 27 3734285.5% 9 1,104
+2,097%2 F7bE Helx glo WFe] Aldte Ek
e 99k, kF LiteyEE LiCl 54 % 158 sl
ol A 45.7474:13.156 #Eq/l, A7 ol 4] 18. 244-12.54
#Eq/l 24 AR w25t BAs] dol al2TY W
Ao 4.13+2.022 pEq/min/kg Q1u] w3t AP T
ol 4] & 0.64+0. 618 xEq/min/kg o] E3-5l= A5k 7+
£% Holxz g9 (p<.02). xF 4RI FEE 9X
Toll 4 735.83175.94 mOsm/l el gz, AFPFAAE

R

o
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o
=
AR
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402.4+124.61 mOsm/l 24 *e 7A
>p.05) LiCl 7o Foll & oFToll4] B 5)
2 Qo mEpAkR Qlale FabRdwmAde AFE
ol 4 LiCl Bed o] 257 & x]38] ¥ Aol ek (p<. 02
Y p<.05). A5 Eell AALY AANE malvk Lita
A& EZFA 1584 0.4530.117 ml/min/kg ¢)
Qed ueted] AFFL 0.0830.06 ml/min/kg 24
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Fig. 4. Comparison of Li* excretion rate between
control and unilateral ureteral obstructed
rabbits.
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