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LA BENIFT v F &I EEZ LI IFT v
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MEFT o FREICEFEES (FT7 Y MAE
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(22°C~25°C), BE60~T70%I23 > fu—
Sh7-Z4TCEEAMEE THBL 2.

flEHE, 7L 74 CE-28dF AR K T
B TR AE S TR L, BRREDE
HAEDLUTICRRBZENICBRIE 5 24 D
Ba5xm B, ©RUERINaiRE (R
B) IMEKIY; AR TRIALE AN TRE
Loy b, @ F MU AFNIsHEEEE (F b
U L) MR IFEIRER 1 kg 40, 1L
+ MY £410mEq, 20mEq, 30mEq #/M % T
BB TRELES Y N, @UFY
LERNEE (VFT L) BRIV EBRER 1kg
Wy, #E{k)F7410mEq, 20mEq, 30mEq
EMZTHRI) G- THEL 27 v M ET
Hotx,

BEHREUE, RE 5BRKH, 10:8EKH,
208K B, 30:BEERB I, R 7ERLIRILER
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ELTHELLE
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£1 NRI v FMERUERSH
Z v bl HER FrUTLR YFILR -
10nEq 20nkq 30aEq 10nEq 20aEq 30mEq
5 i 5 5 4 5 5 5 5
1 088 5 4 5 5 4 5 4
2 0 A8 5 4 4 5 4 4 4
3 0 M 5 5 5 5 5 5 5

(one way ANOVA) & U Mann-Whitney D
BERIZEYD, 5 RDRERBETEHERERENE S
LDLHEL .

Fz1iz, xEEEE, FLMUTLE, VFULE
ZHAWET Y FOBRUEREMG 2 —BICE L
b7,

& R

BRIz, xR, T MUY LE, VFTLE
RN ENEBREAR 2R BlS,
200B87 v POXEREE (BEH— 1), FRE#S b
U4 20mEq/kg B (BE—2), F@ERKY) 7
75 20mEq/kg 3 (BEHE—3) Ths. REE
HVTIE, Bl B, SR, Miag

HhrRoNB. ZhsDE(IE, *FEEE, + b
Dy L, UFILEORTIIRShTWS,
RAAE 1ZHNTIE, TR EMRMEE L I,
LEMBAOER, LRMRADKE, EEEEL,
RIAESILA, BRBERIBDOSN, FhUY
LR FILBOABL 5 THEBHIZLAD S
ha.

£21, TR W/ EBROHEEE
B BEAC—EICL, SESWESE 5 %0
MRETERDENIRD 5 N BOMENMEF %
WskicR L 7=, AEERaRE, xFEEEE MUY
LB VFTLBLEIZTy POMBRIIE-S T
SREENCHEMOEE AR Sz, BB IC &
AERICEVWTIX, RA—EBROXTEERE, F Y

X1-1

2038 5t BRBE
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1—3 20885 7 4 20mEq/kg

T LB, N F 7 ABEEO/NERI R T S
L, SEEATIEF MUY A, UFILLEIZ10
mEq/kg BB THML TW. 108ETIZ )
F9 4 30mEq/kg BETHIML T 208& T
BEBDEIRONLG A F7 LHTH
mofEmA RSz, 3088 TIZ) F7 420,

30mEq/kg B CHEMLTED, U7 AL30
mEq/kg BB L THML T/, F b

Vo LEL )T ABMOR—AKE—IR5E
BRI KBz HVTIE, 1008 F 4 30mEq/
kg, 308#") 7 4 20mEq/kg TV F 7 LR
ZEEBEDEFY RN, WOBRIZIZER T
BHSNLE Dok, ) F Y LBTHINOMER
FRLoN:, BMEFENEL T, 10885,
200MF MY LB, 20BEY) FABTIRA
FWROMMIE3E(BRshE» -7, 308
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#£2 BB AIBROGEEE (BAIER/ 1RE)

HNR FrUTLR

VFILR HEBIE

10mEq 20akq 30mkq

10nEq 20mEq J0eEq | Fo

58k 25.40 51.60 36.75 37.00
+ 2.1% +11.48 § £ 6.18 | £ 1.22

50.80 33.80 35.40 {S5.11 Nig, LI10> C
+13.72 | £13.16 | £ 6.39 L10> L20, N30
N10> L20,30

1 0K 45.80 46.50 45.80 58.40
+14.91 + 9.45 |+ 9.88 | £14.35

§8.25 52.20 78.00 |3.92 L3> C, L20, N20,30
+11.35 | £11.30 | £11.92

2 0Afh 57.40 55.50 58.00 53.50
t16.92 +11.39 | £11.80 | £17.43

72.00 82.2§ 79.00 | NS
+19.37 | £14.38 | £26.97

3 0 Ak 68.40 71.00 §6.60 97.20
+17.80 +24.48 | £20.17 | £25.88

78.20 108. 60 120.00 |5.21 L10> C
+10.57 | £15.22 | £27.54 L 20,30>C, N10,20,L10
Nio> C, N20, L10

Fo 1.7 NS “2 10.99
AR ERE | 59<10,20,30¥ 5,100 5¥<10,
10%<20,30% <20, 30W 0%
10,208
<308

308 | 2034 | 15 C: HmB
sw<20, | $#<10,20,{gyc1q 20, N:FRUSAR
308 ¥ 308
ox | 10820 L:YFoALR
1w o | (MWL)
<20,308
20<30W

%3 BEIHIIPBWPEOLFHAE (BALTEH/ 1 RE)

HER FhUYDALR YFILR HEABMTE
10sEq 20nEq 30nEq 10aEq 20nkEq 0akq Fo
5 @M 3.20 4.00 4.50 2.00 3.8 4.00 4.00 3.06 L10,20,30, N10,20
+1.10 20.71 +0.58 %0 +0.84 +0.71 +2.00 > N30
10 #8k 2.40 2.50 2.40 2.40 1.78 1.40 2.00 NS
+0.89 +1.29 x1.14 +0.55 +0.50 +*1.14 +0
2 0 Wi 1.40 1.00 1.25 .80 1.50 2.00 2.50 2.59 N30>C, LI10, N10,
+0.89 +0.82 +0.50 x2.17 *1.29 +1.15 +1.29 20,
308 3,60 1.80 2.20 2.50 . 0.80 0.40 3.00 5.17 ¢> L10,20,N10
+1.14 +0.84 +1.48 +0.88 +0.45 +0.55 +1.87 N10,20,30, L30
’ > L10,20
Fo 4.60 8.89 6.72 NS 12.30 13.43 NS [oF51: £ 3
HERWT [ 5,30W200 |5w>20, |[sWo20% 5,10,207 | 5%10, N;+rUOLE
308 >30W 30w L:YFI4R
10>200 (BERE)

B M) L THENMOERAFRS 1, 30:E#)
FULETIR) F7 LBREROEIMIES ThH
BEfasTEML Tk,

#3112, PEIBOKEFEZEHINI—-BIIRL,
PEAIFEEL 5 % DERETHERDENR SN

BEEMIMIRLA. 79 FOEBRC X 31
1%, + MU A30mEq/kg, V) F7 4 30mEq/
kg BEBRMOBETE, Sxr BRI/
BLoEmARSh - BB E 3%y
BRENZERIZO>VWTIE, SEBTIRF Y
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4 30mEq/kg Bt U F% 4 30mEq/kg £ 9 &
I D% <, 30:ER) F 74 20mEq/kg T
)T A 20mEq/kg KDL D BVEERE R
STz, [E—HRAREM O, FRREOKI,
5388 } v 4 30mEq/kg B TR LTY

7=,

/4

F41z, KERMEY—RIORL, MM oE
AL 5§ UOBRETHERZDR 5 h /B
OBGEER L. BEIZE3ETIE, F MY
v 4 30mEq/kg B C20:@ 8 T, VF UL
10mEq/kg B T1310, 30:EBETHEA L Tz,
EMC L ABICIIRELERDELRD 2 A

£4 FBICEH3ABEROMEESE (MALITEL/ 1 HREF)

HER FhrUDALR VFILR HEABMTE
10skq 20nEq J0=kEq 10ake 20mkq 30ekq Fo
5 M 1.00 1.80 2.50 1.20 2.20 2.00 2.00 NS
+1.00 +0.84 | £0.58 | +0.45 | =+0.45 |+1.00 [=x1.22
1 08 1.00 1.25 0.80 0.40 0.50 1.20 1.25 NS
£0.77 +0.50 [ +0.8¢ |+0.55 |=x0.56 fx1.20 |x1.26
2 08 0.80 0.50 1.25 2.40 1.00 1.00 2.00 NS
+0.84 £1.00 [+1.28 |21.14 |+0.82 |+1.15 |14
3 038K 2.60 1.60 1.60 1.60 0.60 0.50 2.20 NS
+0.84 +0.55 [x1.14 | 20.55 | +0.88 |+0.55 |=2.28
Fo NS NS NS 5.60 5.85 NS NS
HEBRE 5,108 10,300 |.
<208 <5W
£S5 EWIBTIBHENARREDOEAL
B FrUILR PEL-PN HEBRE
10nkg 20skq 10skq 10akq 20mEq I0mEq Fo
538/ 11.52 14.84 11.48 17.04 19.46 18.30 18.86 [2.64 C< N30
+ 479 + 5.85 [+ 4.5 J+ 2.94 |+ 308 | 362 |%5.0 C, N20< L10,20,30
1 Ok 25.76 30.13 33.04 31.82 28.55 34.70 47.85 |6.82 Cc< L20,30.N30
+ 6.69 + 5.14 [+ 5.42 |+ 6.20 £ 6.75 |+ 1.65 | % 5.38 L10.20,N10,20,30¢ L30
2 0 B 40.44 47.95 45.40 “.2 53.70 54.70 56.23 |3.48 c< L10,20,30
+ 3.07 + 7.40 | £ 6.42 [ £ 7.38 |2 8.12 [+ 4.97 | 1.42
3 0 R 47.18 54.04 46.00 52.92 54.36 58.58 §3.04 [4.95 € N10. L10,20.30
+ 6.0 |+7.717 |+427 |+ 720 |2504 2425232 N10< N30, L1e,20,30
N30< L20,30
L 10,20<L 30
Fo 28.08 34.10 0.3 31.05 43.22 121.4 85.21 C MR
Al | swc10.20, 300 | 1020 | cqc1g ag | 510,20 oo 1o 0q | SW<10.20 | SWc10,20 N R DR
.30W 308 ,300 , 308 )
10W<20, 309 309 ,308 L:Y¥FoLR
10W<20, 10W<ze, 10W<20, | 1oW<20 "
208 10W<20, 208 10%< 20, ' (MMERE)
o 0 0 30% 30w
208<308 200<300 209<30W | 20W<308

ZHAEIIARERIE 1008124 0 ORISR & h 2 R BRIKHK
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27,

£51Z, BEIORREORREE (%)
%7y MBRHI R UERFIC—BIZIRLE, 7
v MEEIZ X SRERERREIE, MERHEED
TETOBTHEML TWi, xR E OREKT
i3, ZERSEIZ ) Ty AR TIIAEERERKER T
HWMEEmERLTEHEY, TP TLBETH58
#30mEq/kg, 10:E2#30mEq/kg, 30:E#: 10
mEq/kg B CAHEBBELDAERIZHEML Tuik,
FRIDLEE ) FULABOE—BEAEFT
DOREBIZHEWT, 10:8% ") 57 4 30mEq/kg
¥, 3008M) 77420, 30mEq/kg B TER:
HINAFR S h,

F61L, MFF YT AL HYTA 70—
V, REZER, 7Vv7F=y, VF7LRER
—BIIRL A mEYF7LEBERXS v P BER

DEMIZFE->TERLTHY, 10mEq, 20mEq
DEADYF Y LBIIEVT, 5ERE, 108
B, 20:EM#e, 30E#T v MILL THEBIZEY
BEThH-o7 (10mEq/kg ; Fo=7.662, 20mEq/
kg ; Fo=11.580). IF+ b v ABEOHR
2R A%, 20:8E:, 30:AES v Tk 58
B, 0ER Ty PEVLEVWBRETH 27
(Fo=6.413), T MU D LBL )V F Y LHTODE
BT onzho, MEHYTLIZHENT
i, 7 MRC X AL EABERIIBT S
ELbRongh-ora MiE7o— VBEIZ,

Fv ML ELIRSWE 25, 20
BT v MCHEWTF M) YL 30mEq/kg 5 v
MEUFv A 10mEq/kg, 20mEq/kg 7 v b I
FHITBRE LD LEWEEER U/ (Fo=3.880).
MFRFERIE, MEBICLOMINL T £

%6 BBIBIIIEREARE

Na K cl BUN Cr Li
akq/) aEq/ 1 akq/! ng/dl ag/dl a€q/1

St 1411 4.880.25( 1031 12.4£0.36 | 0.65+0.00 -

Nald 141+1 4.9240.15| 103%1 12.140.44 | 0.6520.00 -

5 Na20 14221 4.9820.28 | 10442 12.040.40 | 0.65:0.00 -

B |Nado 1411 5.04£0.30 [ 1022 12.321.96 | 0.65%0.00 -

@ friw 1421 5.0240.30 | 103%1 12.4£1.16 [ 0.65+0.00 | 0.06x0.01
[ Li20 M1l 5.0640.32 | 1031 11.241.04 | 0.65£0.00 | 0.15£0.01
Li3 13842 5.0220.38 1031 10.8+0.68 | 0.65+0.00 | 0.32+0.05
St 1452 4.9640.19 | 1032 13.7+1.6 |o0.65¢0.00 -
Nal0 411 4.8840.42] 1051 13.6+0.8 [ 0.65£0.00 -

10 |Na20 142+1  |4.6240.28| 10242 18.0£2.6 |0.85%0.00 -

bl Na3lD 1401 4.60£0.25 | 1012 17.6x2.3 |8.80+0.07 -

@ {Litw 14042 4.60£0.38 | 10242 15.8+1.2 |0.65%0.00]0.10+0.02
Li20 14242 4.44£0.23| 10320 17.341.6 | 0.8320.00]0.2040.03
Lid 1421 4.4320.28| 102%3 17.942.7 |0.7940.08]0.32x0.01
St 14912 4.7840.48 | 1032 17.242.0 |1.03%0.27 -

" INam 1501 4.78+0.46( 103+2 19.3£2.3 | 1.150.10 -

20 Naz0 1521 4.60+0.38 | 103%1 18.1£3.0 |1.1820.11 -

B Nal0 15242 4.860.48 | 984 16.543.5 | 1.26+0.09 -

s Liio 1501 4.53£0.43 | 10421 19.74£2.2 |1.2840.05]0.09+0.01
Li20 1520 4.80:0.18 | 10424 20.6+2.0 {1.15%0.10]0.23+0.01
Li3 1511 4.40£0.59 | 10322 17.8+1.4 |1.204£6.12]0.27£0.05
St 47+2 4.84x0.21] 1002 18.9£1.9 |o0.880.10 -
Nan 1482 4.54£0.31) 1021 19.5%1.5 |0.85¢0.10 -

30 Na20 45+1 4.53+0.61 | 1021 18.8+2.1 |0.77+0.00 -

L] Na3ld 14642 4.20+0.47| 102£2 19.1%1.4 |0.88%0.10 -

# Lilo 1471 4.34£0.33| 1032 17.1£1.6 |o0.7720.00 { 0.12£0.03
Li20 1452 4.66£0.30 ) 10121 18.6+1.7 |0.81£0.08]0.22+0.02
Lido 146+ 3 4.1620.41 | 10422 21.0+1.9 |0.92+0.08]0.38+0.04
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7=, 10B@T v FioknT, BT v M TIES
MU L 20mEq/kg 7w b & D LIEWERE (F
=4.499) ThHo7=h, TR LEE)F T L
B TCIIAENEZRRS W o/, MFI L
TF=VIBEIZ208B8EE TIXT v MIERICE-
TER LTSN, 0B TIHMETL TV,

% 3

Y F M kB BHEBREATROELIZ oW
Tk, UF7 LARMBRAERY 7 o0EED
BERIC & VIEMRMEE, BOAREE, £
O ERMROEXR, BF, HE EEEELZ
EIT & ) FRME S AHE A L ERE (Cyst 2iK)
IRBZEIMENT B30 Tz KER(E
DEME AL L BRIC|RE Sh T 513.%),
»h 3 EHEREE L DAL 5T v b
A XERBL LAHPHRICENTHEKD
ﬁ)’rﬁ,#%ﬁb 5 h’(?&" O’ q:%;&:}'-*}[/ll,%.w) —(t
FPEEFVTLRILAARTH 2. AFRICR
SNREBARIE, BERICESh3 k)i,
BENEIXH B4 F Y 2410mEq, 20mEq, 30
mEq P& TOEERIIBDSNTEHY, VFY
LIFEBILKV BT IRBENTIE Lo,
TR LABIIEWTLRIUREFREFR S
B3ZLILkD, ZO&) ZREELIXYFI L
NERHELTIIEVWEDEEZ 503, B,
7 bONBRIZEVW TR S h3E{L L FAHKOK
BRTh- b5, EEDBFENELT
3% <, eI Bk 3EE/ICELIL /-
FrREEZ SN,

)Ty LIRER R OIS & BN EE
b & DIERE % AT AN KD 2 REIRERS
shiw, BD, YFy Ak 38T
RANBYHEIZEIT B F 7 2B5BIIED
TRED)FVLETRZEhTWwA, A,
Nagi®V 3% ") F7 L7E# 0.128mEq & L <
12 0.642mEq DEEIERNIRS. HEEZBWTW 3,
ZOMDERED £ IXTHIZHEIL) F7 4 40mEq
/kg~100mEq/kg # B AL THETLTHD,
miE) F7 LiEEIZ0.5~1.0mEq/I5%3, %
L<iE, 1.320.3mEq/PY DB wiBE T
TWw3, L2351, FHEICEITZ)F7L8
E&iX, 10mEq/kg, 20mEq/kg, 30 mEq/kg

4

L, HOFERLD LVLEDEILY F7 L 2EBA
LT gBuriw, MmiE)F7 LA0BREI
0.06 mEq/1~0.38 mEq/] K WIRBE TH 7.
ZDE S BIEEESEICHIT 2 30BEE5-EAR
T F7 Ltk5E L EREHBEEC OB
OHETIE, 1088, RUEREIZENT,
VT AREEIZHE L -RBEER BB
PREDEN, ThiR, BEEIT v MO LER
7y NOEFBREEXARIDPLTVEDE
EibNl, —F, FRUTLABIBLTY,
30 BB TIEH M) Y LAREEDOBEIMICES 2
EIADEMARD 5, BESy FTIRZ
DEFR SN ho7 Thif, Z#S v b
TIREBRED) F I LbF R Y ABEIZE
T, FFOBHEMBREEAVEEENZL0
LEZI SN,

Y F 7 LR EHEAR & BRI L DR
122\ T3, Christensen® 1321@# T, Plenge®”
135 5 ATEREERLTWEY, VFY LA
FFHARD & DMEBEMEIZ W TIRBRT VRV, &
MR T 5 Bk A 5 30BEC b 7= 288095k
RN ZOBR, MBEI Y MIBWTH,
DES I > TIRAMIE (L R USRERRE L IR A
L7, Bz, ) ¥ 410mEq/kg, 20mEq/
kg, 30mEq/kg, + M) 4 20mEq/kg, 30mEq
/kg DEMBFEETIE, SEIEAIEBICES
FTHEMLTWAEZEL, HS5HBOERIZRE
STEHEFIZELLL23DEEZ 5N, |
BIaR UARBROBOELIZH LTS, MBI
Lo THMAREAT, FiZBPLTwE 2
DEHIZOVTIE, ERABEXRLLZ-DICHE
feETE T AL Tw 32, SEMEEHRETNOME S
WP LELDTH - 7,

&) F 7 AMEEEIE, 558855 v b TIE10,
20, 30:BET v PRV LEBLEBETH -
A (£6), TOERIIODVTE, Sy FORY
- THBEREDHMEE2 32 L TR
5. FBiZ, Mgicfk-TmiE7L7F=y, M
BERFEREI LEL TOAERDY (£6), B
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5 55 L) 1006 11 500 0.46 85 14.9 0.%0
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The effect of long-term lithium administration on renal funtion
of human and pathological findings of rats
Osamu EBARA
Department of Neuropsychatry, Okayama University Medical School
(Director : Prof. S. Ootuki)

The relationship between the structural changes of the kidney and duration of lithium
administration or lithium dosage was studied in rats. A diet containing LiCl was adminis-
tered to mothers before birth and to the examined rats postnatally. Flattening and falling
of the epithelium, exposure of the basal membrane and dilatation and cyst-building were
observed in the proximal and distal tubules. Atrophy, necrosis, interstitial fibrosis and
infiltration were observed in the glomeruli. These changes were seen at any age regardless
of the dosage, and were not specific to lithium treatment. There were considerable indi.
vidual variations in these changes. The number of cysts was higher in lithium treated rats,
significantly so in the 20 mEq and 30 mEq dosage groups at 30 weeks. A significant eleva-
tion in the number of damaged glomeruli was found in the 20 mEq lithium groups at all ages.
Long-term treatment with a large dosage of lithium could cause structural damages to the
kidney.

Renal function was studied in 92 patients whose average age was 44.8 £13.3 years
(16-73 years), and who had been treated for 30.8+23.0 months (6-108 months) with lithium
carbonate 611190 mg/day (200-1200 mg/day). The serum lithium concentration was 0.41
10.14 mEq/1 (0.2-1.0 mEq/1). Nine patients (10.5 %) had low (below 1006) specific gravity
of urine, and 3 patients (3.5 %) had proteinuria, but their creatinine clearance, serum crea-
tinine and urea nitrogen were within the normal range. The average creatinine clearance
was 109.8+21.3 ml/min in men and 102.6+32.5 ml/min in women. Low creatinine clearance
values were found in 9 patients (12.7 %), but their other labobotory test results were normal.
The levels of serum creatinine and urea nitrogen were not increased after lithium therapy.
Lithium therapy at the level of 0.4 mEq/serum for 108 months should cause no serious
renal dytfunction, though some patients may show slight changes such as low specific
gravity of urine, proteinuria and low creatinine clearance.



