KEVBEGNL  F38 20

BHE M BRI B

—REBEEAEmS] BRE ZE—

AERET BRASE AREHE
<¥FE F X & #E>
F 13 -3
=Abstract—
Study on the Renal Anemia

—Experimental Study in Acute Renal Anemia—
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(Director: Prof. Murho Lee, M.D.)

The double tracer study on erythrokinetics was carried out experimentally with radioactive iron (*°Fe)
and chromium (®1Cr) in rabbits.

The 0. 1% canthalidin solution and 195 pot. perchlomate solution was given subcutaneously to 20
rabbits respectively.

3 and 6 days after injection, the blood chemistry, urine examination, ferrokinetics and apparent half
survival time of RBC were (5!Cr T 4 )determined.

Following were the results:

1) Red blood cell hematocrit and hemoglobin values were moderately reduced and B.U.N. and serum
creatinine values were slightly inercased in the canthalidin group, while B.U.N. and serum creatinine
values were within normal limits in the pot. perchlomate group. Reticulocyte values were slightly
increased in the canthalidin group, while was normal range in the pot. perchlomate group.

2) Blood chemistry finding was not significant statistically in both experimental groups, but serum
iron value was moderately reduced in both group.

3) Plasma volume was unchanged in both group, but red cell volume and whole blood volume were
slightly reduced in both groups.

4) Results of ferrokinetics were as follows:

i) The plasma iron disappearance rate was delayed in both groups. Plasma iron turnover rate, red
cell iron utilization and red cell iron turnover rate were decreased in both groups, and then red cell
iron turnover rate was more decreased than plasma iron turnover rate in both groups. Circulating red
cell iron was slightly increased in canthalidin group and red cell iron concentration was within normal
range in both groups.

ii) PLT.R.—R.C.I.T. value was moderately increased in the canthalidin group and slightly increased
in the pot. perchlomate group. Reticulocyte index, red cell iron turnover index, plasma iron turnover
index and effective erythropoiesis index were wholely reduced in both groups.

iii) The red cell life span was slightly shortened in the canthalidin group while was within normal

range in pot. perchlomate group.
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The pathologic finding of renal biopsy of the canthalidin group shows a selective damage in glomerulus,

while shows almost normal range or slight damage in tubules. And that of the pot. perchlomate group

shows a selective damage in tubules with slight damage of glomerulus.
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£ Bt

C) Canthalidin B %

RS #ekeo= 1HE HF% & Taste uist 2
L HEo 2 st 0.1% canthalidin kS & E kg &
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72.3+3. 7ml/kg ol Yl = MEIFHWAFEEP.LD.DE 78.6
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Table 1. Hemogram and blood chemistry in normal rabbits

R.B.C. Ca Mg
Noo | G [ |GG E @ | 5 | ](mﬂg{) (mEo/ | Grgrdly |cimg b g/
1 2.6 6. 36 45 14.5 0.8 220. 3 7.6 2.17 215 1.3 80
2 2.4 5.32 44 13.0 1.0 236.6 5.6 1. 67 20.0 1.3 106
3 2.0 570 40 13.5 0.7 216.9 6.4 2.00 25.0 1.1 90
4 2.4 5. 40 38 13.0 1.0 252. 2 7.5 333 15.5 0.9 80
5 1.9 5. 60 41 13.0 0.5 267. 4 58 1. 83 13.0 1.2 90
6 2.2 5.85 43 14.0 Q.7 251.5 6.4 2.67 21.3 1.0 105
7 1.8 5. 40 29 13.3 1.2 2356.5 7.5 1.85 25.5 1.0 80
8 1.4 5.43 43 140 | 04 225.1 6.4 2.13 22.5 1.3 106
9 2.2 6. 27 41 14.3 0.5 260. 3 7.5 2.15 30.5 1.2 95
10 2.5 j 5.55 41 14.0 0.5 240.0 7.5 1.85 27.0 1.1 105
M--S.D. { 2. 1O 2l ‘ .68#37{41 0;5 (13. 7;6 : 0. 7(;—3 240, 71'1_’-7 6. 804—__8 2. 1'5%1 lz. 2245 3 [ 1. 10:‘_.-1 I 93,743, 3
Table 2. (a) Ferrokinetics in normal rabbits
Case Whole blood E PID. P.ILT.R. RCIU R.CIT.
Moo B o [RGBV i) g jkg/a)] (mgfd) | P g/ )| (me/dd
1 39.0 33.3 72.3 84.0 1.59 4.134 91.7 1.46 3.796
2 40.1 32.4 72.5 77.0 1.44 3. 456 92. 4 1.33 3.192
3 39.8 35.4 75.2 79.0 1.25 2. 500 87.5 1.09 2.180
4 41.9 30.3 72.2 73.0 1.24 2. 976 93.0 1.15 2.760
5 42. 4 24.4 66. 8 82.0 1.28 2,332 84.5 1.08 2.052
6 41.1 28.1 69. 2 79.0 1.52 3.3414 93.5 1.42 3.124
7 44.5 30.0 74.5 83.5 1.37 2. 466 90.5 1.24 2.232
8 40.7 30.9 71.6 72.0 1.42 1.988 89.4 1.27 1.778
9 42.3 32.1 74.4 75.0 1.37 3.014 84.2 1.15 2,530
10 44.0 30.5 74.5 381.0 1.34 3. 350 89.0 1.19 2,975
M+SD. | 416518 30.7:£3.0) 72,327 78.6=4.2 [1 3840, 11/2.98+:0,64] 80.6:£3.3 [L. 240, 3802, 66::0.77
P.V. : Plasma volume P.ID.  : Plasma jron disappearance rate
R.C.V.: Red cell volume P.I.T.R.: Plasma iron turnover rate
W.B.V.: Whole blood volume R.C.LU.: Red cell iron utilization rate
R.C.I.T.: Red cell iron turnover rate

CILCHE 113+0.06mg/dl, PIT. R—R.CILT. =
+0. 089, #irEkig#(Reticulocyte index) = 0
HIMMBZRFELR L T, index)E 1040, 2 M
ZAREFEEP. I T index)E 10540 28 Hihik Mgy
(effective erythropoiesis index) = 0. 8640, 38 o] 9t} &
f# SCr & FE3 FMERREAES (apparent red cell
half survival time: Cr T+4)9 iy 13.6+1.3 B
o] ¢} ol

= 0.29
7250, 286,

Lz

AD .

DlE B3 IEEES HESe o 8Es3 DS
R EEES RSy o

2. Potassium perchlomate(P.P.OKEAR

T E 2 0kg At KE 20 m(nTEE 3

ey

ferrokinetics i &% 1074 )4 1% potassium perch;o-
mate KAWL kg 1.0~1.5cc 3 FHTHHIE B
R #kE veds £309 %E [I7ERRY, Dfﬂf’?
85y FiH 2 ferrokinetics 8] &S ¥l Table 33
Table 49 ¢t BN Mm%k, hematocrit, M 2 H
YRERY PISEE &% 3.7+0.4mill/mmd,  37:£5%,
12.3+1.5gm/dl 2 0.8+0. 2% % ¥EE] Hatd] Fiy
fAs £4 B W=l oot (p<0.005, p<0. 005,
2 p>0.005), MBIERY FHiEd e 2R 939>
0.1). MEEEYS 208 1+14. 5 ug/dl & EERL] [hete
TS 6z WLt 3(p<0.005), IMfiF calcium {HE
7.1+=1. 0 mEq/L2 HEE] M3t HES 25 5
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Table 2 (b). Ferrokinetics in normal rabbits

| : 3 T

Case | RCL 4 CRCT RCIC |PLTR. | Re |RLT.| PLT. f,f;‘ff,‘r‘;’e T3 e

No. (%) ?(mg/kg) (mg) (mg/dl) —R.C.I.TYI index index | index ip:éceegc l (d)
1! 8380 1735 | 4.3 ! 114 | 0338 088 | 143 | 140 116 | 155
20 7.8 | 1692 | 40.6 .01 | 0.264 | 0930 | 119 | 167 106 | 140
3 512 | 2440 : 488 | 115 | 0320 ' 0700 | 0.82 | 0.85 0.75 | 135
4 511 2435 | 58.2 116 | 0216 | 0947 | 104 { 101 ; 099 | 125
5 422 © 30,37 i 5.7 108 | 028 | 0491 ; 077 | 079 i 063 | 155
6 499 . 3041 | 659 L1l | 0220 . 0725 | 117 | 113 ] 095 | 120
7 0 440 | 8L17 | 56.1 116 | 0.214 | 1137 , 0.84 | 0.83 0.99 © 120
8 | 7.59 16.71 | 23.4 L1z | 0210 © 0379 , 0.67 ; 067 | 052 @ 143
9 433 2635 , 58.4 123 | 0434 ! 053 | 0.9 1 102 | 075 125
10| 477 | 2575 64.4 116 | 0375 | 0401 | L1z | 113 . 081 | 140

M2:S.D.) 5681624 45, To24:12.9[1. 130,08 #8920 7857, 0 [1.040.211.0520. 280, 830, 38136133

C.R.C.1.: Circulating red cell iron
R.C.1.C.: Red cell iron concentration

& 92 (p>>0. 2) [iF magnesium fE+ 2. 611+0. 53 mEq
/L 2 HEfE- Hited] ARG 22 BmEs £ F Y

2 32.(p<0. 03) fijF cholesterol = 95+9. 5mg/dl & #f
RE ZR/F AU (0<0.3) IMmiF creatinine fE %
BUN { &% 1.4+0 3mg/dl®} 27.2+1 3mg/dl =
#ing 2o vh(p<0.005, p<0.005) ARG 2= EF
oAtk WEIRE 21 2% () BE (1) ‘AR
% FEE L B 2oy sriike ERERE HE T
I oEng AE £ A4

gt ferrokinetics A1 FHE BRMFES ¥F Mm
®EgE.V), FORERCV.) E 2mKEEW.B.V.)S
Fi#EE £4% 40.9+2 1ml/kg, 28542 0ml/kg 2
69. 4+5. 5ml/kg = ¥Rl Hdld MiEEANA = 27t
Aot (p<0. 3) FMHKES ZMKEL £E5 FED

B

HLE R F49(p<0.05, p<0.05) #& ferrokinetics
(e 29 ASENEEEPLD)ENX 6502 ¥
R Helel Bl EES 9 =(p<0.005) mif
HWAs AP .LT.R)E 0. 9340, 12 mg/kg/day(1. 93+0. 3
mg/day), FARFBFBRR.CILUDIE 72.2+5.0%2
HEE Lt £4 BES HOE(0<0.005, p<0.
005), FROBEBEREBR.CLT.)E 0 67£0. 1mg/kg/
day(1. 30+0. 6 mg/day) FHinEkEFHEZE(R.C.L renewed
/day)& 0.98:0. 2% 2 HBEE st FEs @os
o] 23 =H(p<<0.005, p<C0.003). {EEEFiMmEkE(C.R.
C.1)& 34 4+4 3 mg/kg(71. 511. 3 mg) FRMIRFBE
(R.C.ILC)E 1.114+0. 06 mg/dl = #BI st FH
el #7949 09 (p>0.3, p>>0.2) PLT.R—R.CLT.
0.53+0. 11 = HEEel Hild J\ED £=2 8Bins

b
.
=

Table 3 (a). Hemogram and blood chemistry in rabbits with potassiam perchlomate

Case Wt i R B.C. Hct. i Hb ; Ret. | Fe { Ca ] Mg

No (kg) ' (mill/mm® ' (%) | (/dd | (%) | (pg/dD | (mEq/L) | (mEa/L)
1 2.2 3.50 35 122 | 10 226 66 | 267
2 2.2 3.02 30 1.8 | 0.8 178.2 7.4 3.17
3 2.1 3.80 40 12.7 0.5 224.7 5.4 3.00
4 1.9 3.70 38 1.5 0.7 198.7 8.0 1.83
5 2.0 3.60 35 110 12 214.3 7.4 2,60
6 2.2 460 45 15.5 0.5 216.0 5.4 3.10
7 2.0 340 | 35 11.0 L0 2015 6.7 1.90
8 2.0 450 44 14.7 0.8 209. 8 8.2 2.0
9 2.1 3.50 35 1.7 0.7 196.8 ° 7.5 3.15
10 2.0 3.42 34 1.4 12 215.3 8.0 2.70

M£SD. | 21201 | 37404 | 3745 |12.3£15 | 0.8+0.2 |2081+145 7.1+10 |261:0.53
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Table 3 (b). Blood chemistry and urinalysis in rabbits with potassium perchlomate

Case Urine
o B.U.N.(mg/dl) Creat.(mg/dl) Cholest(mg/dl) - -
Albumin Micro. finding
1 2.5 10 80 o+ 0—3 R.B.C.
2 28.9 12 90 ++ 0—2 R.B.C.
3 27.3 15 106 ++ 3—13 R.B.C.
4 26.0 11 89 -+ 0—3 R.B.C.
5 27.0 2.1 105 SIS 1—3 R.B.C.
6 26.0 15 106 + 0—2 R.B.C.
7 28.9 13 95 o+ 5—7 R.B.C.
8 27.0 13 87 RERIS 0—2 R.B.C.
9 25.5 12 105 ++ 0—2 R.B.C.
10 29.0 13 90 -+ 0—3 R.B.C.
MESD. | 2.2£13 | 14403 95+9. 5
Table 4 (a). Ferrokinetics in rabbits with potassium perchlomate
Cace Whole blood | eip P.LTR. RCLU. R.CLT.
Yoo B e | BV i) ) (mg/d) | P (e (g
1| 442 2.3 | 695 93 i 0.94 | 2068 65.8 0.62 | 1364
2 42.3 203 | 71,6 9 | 079 | 1738 67.9 0.54 | 1188
3 41,9 312 73.1 84 103 | 2163 78.5 0.81 | 1701
4 4.5 29.1 €9.7 108 0.77 | 1.463 76.5 0.5 | 1121
5 40.0 30.8 70. 8 90 Lot | 2020 67.8 0.68 | 1.360
6 39.5 28.0 67.5 9 0.92 | 2024 74.9 0.69 | 1518
7 43.7 29.6 73.3 87 103 | 2060 80.5 0.83 | 1.660
8 4.5 27.9 68, 4 99 0.8 | 1720 68. 4 0.59 | 1.180
9 39.0 28.5 67.5 79 0.84 | 1764 73.5 0.62 | 1.302
10 37.6 25.1 627 | 84 113 | 2260 €85 | 077 | 150
M=SD. | 40,9521 28.5:42.0 60,4455 9186 [0.93+0.12 193403 72.255.0 | 0.67:0.1/1. 30£0.6

Table 4 (b). Ferrokinetics in rabbits with potassium perchlomate

Case | RCL CRCIL RCLC | PITR— ; Ret | RLT. }P.LT. Effective | 1y cncy)
No. re“(e%d/ d (mg/d3 | RCIT | index | index | index |(crythropo =g
5 (mg/kg)l (mg) ’\ | | ietic index |
1] o074 | 33| 843 | 115 | 074 | 0614 | 05 | 070 | 05 | 125
2| o6z |5 80| Lz | om0 | 047 | 045 | 059 | 043 | 120
3| 101|382 82| 108 | 0462 | 0333 064 | 073 | 048 | 135
4| 100 3.2 | 93| 103 1 0312 | 045 | 04z 049 | 043 120
5, 114|254 | 508 | 104 0660 | 075 | 051 | 068 063 130
6 09 29| 723 117 0505 | 0403 | OS5 | 069 048 135
70 130 | 321 | 6az | 107 | 0400 | 03596 | 062 070 | 06l | 110
8, 084, 32| 74 114 050 060 | 044 | 058 | 05| 125
9| 110|556 | 758 114 0432 | 049 049 060 | 043 | 105
10 111|348 | 605 | L4 | 0720 | 0715 058 | 0.76 | 064 | 135
M=SD. 0.982:0. 23 47 715011 3L 110,050, 532:0. 11 95, o sex0.07% O (0505 12 a0
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% =H(p<0. 005).

8 SERERIEE(Ret. index)E 0.53510. 13, R
A ISR LT. index)i 0.52:+0.07, MYFHAH
#EE(P.LT. index): 0.65+0.08 = HEBH I3lo
HEY wmE 29 n(e<0.005, p<0.005), HEEM
15 & (effective erythropoiesis index)+ 0.52540.23 2=
HEB Hatd AET BLE ZAH(p<0.025).

¥4 UCr g FAG iﬁmﬁ?—ﬁﬁiﬁfﬁ(apparem red
SCr TH)S FEE 12.4=
1.05 A2 HEE et £R7 dich

3. Canthalidin (Canth) 823t

THE 2.0kg Astel ABRKRE 20 E(MWHE 2
ferrokinetics i &4 104 )¢l 0.1% Canthalidin i
.5~0.8cc & HTHEHN®R RETRC HES
556 A4 BT &8 mMies, mRLeia 2 fer
rokinetics 9] H %2 2= Table 5 ¥ Table 6 3 72t}
B ZRMiER hematocrit i Mm%k 2 MR FivfEc
4% 3. 350, 41 mill/mm?, 3514.0%, 11.530.9gm/dl
R L130.2%°1 525 ol & HWRE it BES =
% 2ol 3 (p<0.005, p<0.003, p<0.005 ¢ p<0.005)
PP &SRS HErste SRmERe MARERY FigEs E
BEH £E 3o (p<0. 01, p<0.005) hematocrit &} I
BFY FuEdds 58T £ A9H0e>0.1, p>
0. 05).

ks MEEES 214.8+15. 1 pug/dl & $ERE Mt

of FHET LS 29 2u(e<0.005) P.P. #HRE-
5’]’01 FED =7 dA5@<0.3), MiF calcium
6.2x1.0mEq/L & HWBES sty 58 v ¢
$ 2 (p>0.05) P.P. kBB M3t FEY 25 2
A (p<0.05). i magnesium {EE 2. 51+0. 4(mEq/
L) i cholesterol {i+ 92.810. 1 mg/dl & BB}

cell hali survival time:

T kgE O

—xBEEREEL F38 F25 BB H4H 1969

P.P. kB Hetd &% HED 27 A2 HE>0.05,
p>0.3, p>0.3°2 p>0.3). BUN fi& 3. 5+8 0mg/dl,
il creatinine fAX 2. 6+0. 3mg/dl & #EE P.P.
BB Hile £4 BFEY £E 23 Hp<0.005,
p<0. 005, ¢ p<0.05, p<0.005). RFTRE 29 =¥
) HE (DY BERE 3oz FfS L FOERY
EEY #nE T 23

&153 ferrokinetics o] 4 HHHE FRMOKEE 2d M
HEPV), FARERCV.) 2 2mEE(W.B.V.)
o] FHEE £4 4 10+5 3ml/kg, 21.8+4 7ml/kg Z
62.8+5 6 ml/kg = MRS HREFL PP RE#
ste] FES %ﬂ A9 2o (p>0.3, p>0.4) FEIE
S} iR ES HRBC sl EEY BAE 2L
= (p<0. 005, p<.0.005) P.P. #Btsl tald = HEY
‘if‘“ﬂ/‘"?‘ 291 5H(p<<0. 005, p<0.01). % ferrokinetics f

& ¥9 mRESEEEPLD)E 85x15.3528 H
Pﬁﬁ ) teoted HESA EEE S 3o (p<0.05) P.P.
BmEpd ked FEY EE d3G0G>01. mEE
ZAZE(P.LT.R.)E 0.96+0. 1 mg/kg/day (1. 973:0. 53
mg/day), FRMESFIAER.CLU.)L 68 95 5%,
FOESZTARBR.CLT.)E 0.6620.1mg/kg/day (1.
335--0. 65 mg/day), sRiEREHF42(R.C.1 renewed per
day): 1.03=0.2%2 HEBEH-) [mste] FF3 @oH
o] o= (2% p<0.005), P.P. &R} HEstd
HED 27t 94da(@>0.2, p>0.005, p>0.4 R p>
0.2). EERMIFE(C.R.CIL)L 31. 742 2mg/keg(65.0
+4 6mg)E HBEC] Hote HE Bhsldd
(p<0.005) P.P. #8assel st BT Wbl
UV EES 2= g9t ROREBERCILCOE 112
+0.78 mg/dl 2 ¥BEs) P.P. HEE Hitd HRY
A9 05 (E>0.4, p>0. ) PITR—-RCIT. {i=

LR

o\c}ig

=

Table 5 (a). Hemogram and blood chemistry in rabbits with canthalidin

Case Wt. ¢+ R.B.C. Hect Hb i Ret. i Fe Ca Mg

No. (kg ' (mill/mm?®) (%) (g/dD l (%) | (pg/dD (mEq/L) | (mEq/L)
1 20 | 312 | 31 11.4 0.8 2247 | 71 | 233
2 2.0 4.00 4 13.0 1.0 245.0 6.9 2.00
3 19 3.79 33 12.0 1.2 215. 3 4.8 2.83
4 2.1 3.90 40 12.7 13 185. 4 6.2 2.17
5 2.1 3.54 35 11.0 1.0 212.5 7.2 3.12
6 2.2 3.02 35 10.5 1.3 215.7 7.0 3.00
7 2.1 3.00 31 11.0 1.2 217.8 4.9 2.83
8 2.0 3.12 35 12.0 1.0 214.3 6.1 2.30
9 2.0 3.05 35 10.5 0.8 207.0 4.8 2.17
10 2.1 3.02 31 11.0 1.0 209. 0 6.9 2.33

M=SD. | 21201 |3 36:0. 41 3544 11 5—*_-0.91 1.140.2 | 214 8+15.1] 6.2+1.0 | 2.51+0.4
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Table 5 (b). Blood chemistry and urinalysis in rabbits with canthalidin
Case | B.U.N. Creat.. Cholest. Urine
No. (mg/dl) (mg/dD) (mg/dl Albumin Micro. finding
1 27 2.6 80 + 10—15 R.B.C.
2 25 3.1 90 ++ 15—20 R.B.C.
3 29 2.2 105 -+ 10—15 R.B.C.
4 38 2.6 102 4+ 15—20 R.B.C.
5 21.5 19 103 + 20—25 R.B.C.
6 40 3.0 101 ++ 5—10 R.B.C.
7 | 38 2.6 80 ++ 10—15 R.B.C.
8 3 38 2.5 92 + 3—5 R.B.C.
9 45 2.2 r 95 % ++ 15—20 R.B.C.
10 48 2.5 80 | + | 1015 R.B.C.
) !
M=SD. | 3548 26403 | 928+10.1
Table 6(a). Ferrokinetics in rabbits with canthalidin
f ! ! ‘ T |
Case I PV ; R.C 3 W.BV. | PLD. F.LTR. RCLU. | RCLT.
f A : A
No- | (mi/kg) | (ml] | () i) [ ngay | (me/d) | D (g (e
1 4.5 163 | 618 | 60 0.98 1. 960 68.9 ; 0.68 | 1.350
2 47.5 169 | 644 69 1.00 2.000 56.5 | 0.57 1. 140
3 } 43.8 212 | 650 99 0. 74 1. 406 65.0 V 0.48 0.912
4 | 343 2.9 | 552 93 0.79 1. 659 69. 8 0.55 | 1155
5 1 40.7 28.1 ‘; 68.6 69 1.10 2. 310 75.6 0. 83 1.743
6 35.4 27.4 | 638 75 0.94 2,068 68.5 0.64 1. 408
7 42.2 26.9 | 69.1 95 1.07 2. 247 75.5 0.81 1.701
8 41.1 15.2 K 56. 3 105 0.87 | 1740 63.0 0.59 1.180
9 | 458 22. 4 69. 2 94 1.08 2.160 68.9 0.74 1.480
0| 820 22.2 l 54.2 87 1.04 2.184 72.5 0.75 1.575
M=S.D.| 41 0+5. 3! 21. 844, 7‘ 62,845, 6} 85415.3 | 0.96=-0.1 J 1.9730. 53j 68.925.5 | 0.66:£0. 1" 305 6
Table 6(b). Ferrokinetics in rabbits with canthalidin
Case |RCI | CRCL R.CIC. | PITR— | Ret \ RLT. | PLT erEyfte}ixt*ic:yfoi» T4 ('Cr)
i N M | M M > T
No. /d (95)] (mg/kg) i (mg) (mg/dD RCIT index i index index etic index [C))
1| 117 3.7 | 63.3 1.25 0. 600 0. 435 0.51 0.66 0. 47 12.0
2 ] 084 340 | 680 1.16 0. 850 0.702 0.43 0.68 0.55 12.5
31 07 32.8 | 62.4 1.07 0. 494 0. 800 0. 34 0.48 0.57 10.5
4 | 0.83 3.4 | 66.0 1.08 0. 504 0. 884 0.43 0.56 0.65 12.0
5 | 1.24 32.0 | 67.3 1.04 0.567 0. 614 0.65 0.78 0 63 12.1
6 | 1.02 285 | 62.8 1.02 0, 660 0. 684 0.53 0.70 0.61 12.5
7 1 1.08 35.9 | 75.3 1.21 0.546 0.632 0. 64 0.76 0.63 10.0
8 | 0.94 3.6 | 631 1.13 0. 560 0. 544 0.44 0.59 0.49 9.8
9 | 1.28 29.1 | 581 1.02 0. 680 0. 435 0.56 0.73 0.49 13.5
10 | 118 30.4 | 63.8 1.21 0. 609 0.526 0.59 0.74 0.55 12.5
1.03%= | 55. 0t | V.608% 0. b27 o 0. :>65+ 1 741
M=S.DH P, 81 722.27 O 111220, 78 00 | 5 15 0 51=0. 1‘0 67+0. 11 g5l 7£1.22
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0.608+0. 147 = BB M3ty BRI £F nov}
(p<0.005) P.P. @B} Higsld HET =71 94
$(p>0.05). BRFRIFE(Ret. index) & 0.627+0.15
HERHA PP BERM Hild £4 HES £ 9
Fom(@>0.1, p>0.4) FRIFRELEREHEMRLT.
index)& 0.51+0. 1, MFHZREHBP.LT. index)E=
0.6710.11 2 HE@B] Hdld FEXH ROH HES
#E 31900 (p<0.005, p<0.005) P.P. #LEBts} ki
Bt FEE 7 dAF(@>0.4, p>0. 4).

B % m#g B (effective erythropoiesis index)¥ 0. 565
*0.25 2 HEBE Hotd HESA RG>
0.05) P.P. @B 3 HEY 27 A<
1. 34 8Cr & FIHS sRIiBR4% 4 2 4 (apparent red
cell half survival time: 5ICr T 4 )9} T 11.7+11.22
HE ¥R Hhstd &g mHddes (<0 05)
P.P. REP HIid FET £ 49960 1).

RiZ ® B

BiEAme #ERE Wde Ldued 2o @

2 W& Aot ofF REIG Brel AA Gl BFE &
B RHERALTREE FEstd 48 kad Bl g
me) FEE BAHEANA Bstd &Y mmag 2
BMEES BEdy THMLEY oI TRz
E¥HE Wt 9ol #i%d e Ao TEE KES F
At ERes Bhe doA mmese) ME B
BE A Er1E B wgkd

FEREA Eigsde &0 KB Bi5te Becher -
BiiRY] o = W KES BEEE K9 8y
me# KifiEChydremia) o £ RSt Qoo e
HT2E MWBHRESR RE FB 8 2o BHR
BRES XYY BEY 80e 2ddn 8459
%= Emerson,” Chaplin,® Muirhead,® Loge,!® Desfor-
ges'PHE L HmIKEAOl EHE ol Bl Frge] KEe]
"ot 9l Kuroyanagi,3®  Joske,®» Finch3®g}
Kaye& 2 Zfherst LR #3 SEiStREs, =n
Mo FEReletz gt

RHBE Jacobson,! Goldwasser,3® Osnes,® Reismann!?
S} Naets"~1020 BojlA) 4= & EMERETY mZz
ol RE°] Fctx 392 Muirhead® = HEAA B
HEE oFEE 2 BRRY BmE R:RKE meEsk
St FfERE BT M SERe v FrIERER
BREc = Fime fgEes Buy 4 Adzdked g
5 azotemia 91 = HBEISA 9t Myppraeia s} LA mE
A& RS L ame WEE A kol Bgpsg
7¢ Bifio] Hig FRHA oo = #Eifnel Ktz

—The Korean Journal of Nuclear Medicine: Vol. 3, No. 2, 1969—

S} BEkps o] o] AL BHERS AR BN
o}, Lesforges'? &= FEM-L FREd BKRA = & 55
ol vt BFHbel ZES RASE £y dAY &
Bt ol =z o estA FiElEe s Fiddy sy
S1Cr & FIf3le] donor cell 8] ZE4& 5} autotransfused cell
F HEgste] Fme KRS RmBsHETF (extracorpuse-
ular factor)el EESE Aoz FMERBAEM) azote-
mia 9 ERES 2 Aok = HEHHEEGF)S Fimstd
FMIRBILAES JES] HRY EMmMEEEST WX
o] FHTRZE Bifis] B R o1dst i
Q. 28} azotemia 7t B GBS MHIY k=
BENA = XA Kayel¥e G RBEEET LAT
o MERRDA —8 BRYC Qo ET g B
BEMRE S MHId o} STkl WIS MBS
et Aol x ol¢ HABERS Bxd 2 FnETs)
ool Hifngl Aeletzm FMeA = 2y mpREE
$Eo] 8mg/dl ERHY MEREL 1mg/dA EFH
o= el Reissmann'”-2 EyyEBRolA B,
KBEIEA 3§ MRELEREY Jd9 HRoz BEE
BES doA EMEES HEWENY Bstd SHhm
EEE T BHEEFRES BRBE Bl
BN Bt KEREARAANE SmEEe 99es
R3] REHZRBEAAE AY E¥os MHEE #HE
#HT (erythropoietin) = i LIEe) {EifEsl ol Mrk
REEHFET BREZER EhEEMHY FRe o
Helw g m = BARERY BnRE LB %E
¢ @z Yok ‘

Naets¥~10 = BREHIAN MEHHT BREELRE
+ HEShY RHECIA mMBRERsEES) BEs e mn
REZRE) Wb o] ol @F MY B!
= BHERETE2Y BEY 5 dx Aoz slgz B
FRERA mPRESEFT LRI dEdE #Em

< A R o] ol n e BHABYY FHTEo
EmeEmse FEe 94 vz doh = TR
of EMmEEETE BfHsld EF FHRREL 299z
3t

Erslev® = By Beacl A B Ame RBHERS 5
2 BRI dodndle oWl BmRERTS AR 2 K
HE BETH=Z = o]EF #3 Hmits] KEL Bm
9 mFBEE 9o ENMRARE MEITE oy
= EmMRERTS AR BEist =GRS O, tension)il
B2e mEgdz

Bl ERT A=1BEE] BrEgnsd REL Had
o mMPERERE ¥IRT BEaASYY mitER B
¥ ERERS RuRESS EF 5 BFae U e
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FRFREMEBERF ERETF L old Ha &
FIRETHE 5o o] 2570 RE BA
TR E FESE FEVT AT TR BN
wol Rt BREASE 29 S4Boz 2 &
o uala} Zo]l LEEHT F& gdaovt 2717 3’(@“"’—
Bt EtHEsS &5 29 B G
= Muirhead® = FRZ2H B jpEoz Eﬂcﬁ@é}im«,J
Fol ket z B3z Cartwright™® = vz a4 W
ol A transferrinﬂ DKH‘—‘O?-; 1125%%‘}] mESEE
&ﬂb R IL}};(
}\ 4’

=

m]o r-ﬁil Lo H

A1 4

v
s |
L5 &
i b
1

fain

{ xR
o
i
» ir &
Fd = S
23
@,
1
9

33}‘
o
k:
2
T

nEZES BLF
Kaye' = MFEHET mERES B9 BE 9z B
HREHESE BT P Naets 9= FERHH

Pl HE" mFESES LA BnRERFRZS
o2 Fis Zolztz P32 Kuroyanagi®®:= Hms} m
HRES = | Elﬁ‘:?’} @ NP.N. E7r 60mg/dl o} a9
R AR = nFEREs 5T Bt NP.N. #7}
60 mg/dl I:i_i:‘{l“ﬂ‘*ﬂ-\:— EFelgta gt gi¥4%s ol g
LS RS #E A BE7 9 BERE
HEER MFESE £5%0 BRY E’%"F"QP A9 Fal

st MEE.P. %A Canth. FLAR)IA 25 @
5]0] /v\n a % "’r %S\i"}' T%]ﬁi% ] * ml{ﬂ pHS’}
Emigghe gMbel vhel Mg Cas B3 Hxkely B

Tk K mE CaigEs WO
o BEE AHels CaBRINTER == HgRMmY &
GAojatz Rtz Aok BE M Mg EY FHEE
oA HEE HRME) BRkEz BEERNE
Kz TEHEEAY 99 Ky oo BEEREer =
RE #%% « i+ Mgfe EHSYz g o(Hir
schielder 1934) SMF T2 A= SRk B @
o Mg e LHel dlow RESE BET & e
EFR MRS B Mg Es] BEstEs Hol ol
Jbetz BEFETwE 2 eH(Smith 1958).

TE K Mg e & "‘%’*?Aﬂﬁ?f’% PR = 8%

Tz gk, W85 s AAI T M Mg ES gl
-Jrit ke FEfol el Ifn%j cholesterol {H3= (v = 2 ) |
f;s

BE2 5 e

EER LUl ey #Mks B 4 Qo B
Fpoll M cholesterol {9} WS B8 4 9o mrh
EHRE} cholesterol (9] MHRE —FA Y
E # clearance E7F %S 20%LTFold miBEEgEe
E#UTFez @#Eas ded gmsel pige] #shd
= WEE vt doh

"‘iﬁﬁniﬁé% Bt Grecersonwg_ Zifno] 9ol A i
PR RARES BN 2nEES BT
39 2 Muirhead® = REMHEREANA migE g
BEL ¥ HoIy rhmERE O U B
Zale] ol Q& i’@ffﬂ"‘] KA 2 nttn 2MEES H
Brel) = BB mRE

NS ]”r BNk 12m¢/d1 LT 3% #hnstz Rl
BEL @l 2ilipEL A gl 4 HW

F2 N PNJ:%?W)H MEFE-L Ehislz AOREL
ETHAY 2 2 EL EXEFH 2850l ?i‘:’rl -
ol FEY HEEY BEL ABE &40 EE%
wEe mES Busas ¢F i) ‘i’l‘mﬂ b=
Rt MKES 25 MRS TEl Yz AEERES
207EE EF BPEAS 29 Bid BEY NE
s —23d ¢ FF A%

B2 gt FIfT ferrokinetics & K-S
2y 2Ed vt 2R/ —EH & BN mAREIAS
HEP.LDIE 2% Desforges'®= FTRZ2pE 18~256
Sez BEY BES WYor MERBEEEE miF
& 2 B TE KA E g RE) o F
AR $Estel Atz shg o Kaye®:= me#st mAod
o met MBS EE Y EHEI Y REER #aA

d Z#E gREdGR Yt Neeww: BBHLSHY
oA FEY EES BENz ?\sﬁé‘*ﬁﬁ‘ﬂﬁ IE#o] 2
892 Kuroyanagi®® ¢} Sekiya’®4&.8 REsEd] A
"I sy 2 KPES NP.N. _.’:s'?gio’\ 1A R
. HeEde vk EHY REE 1Y FERE
5 RS RHEEHE KT HE BiEs
el BAtRT TEAT Bhol gl 9Tk AT REE.L
T.R)E 3% Desforges'® = BARZ 165l 25l iF
o, 4%lE EF, 10fls EHAE 2 olF 100l 25
M-S A4S BREoR BmiE] ETE g%ddxz
ek

Naets!® &= RBHHEYAA BED RS, RRES
FeEgei A = EFeletz Y onl Sekiya®= N.P.N. {57}
EREFE BT @HORY2 3¢ 2 Kuroyanagi® = N,
P.N. €0mg/dl Ll 18 RFLKBENA #mg, NP.N.
€0mg/dl ITERIA £ Wbtz dx Kaye® = BE
HEF Eﬁ’ﬁ‘a‘ AT BEAA B, Ragen'®L Bl
Baeot 8 fish 6 pIF Binst Aotz WSty AP
2 N.P.N. ESBA @Egdetz ot Tk R&S

g RERBEAA EF Eole ZEmEY KTE

HES ey BE FMESFIHRERCIU)E 29
Kaye'® = REES Bl AHET BEAA ET B,
Kurovanag®® &= REfE) A BES WP E, Desforges!?

[

ﬁh



120 ‘ —KRUEEBSRE S35 W20 WA 555 1969—

= BmE FEd fldd RAO%T2 gz Naets®:
WERHESDA FEY HLE HFPE NPN LR
A FAE = NPN it B85S g &
gzt BEel #EAAz B FHe ETH
= EEsY . EE BT v FERNEY EY
T AR Holx miFEIASEES B FIEZE
o} Whbdel A& EMT & ANt FmBEmERE
R.C.ILT.)# ¥l Desforges,’? Kaye,'® Kuroyanagi®
Sekiya® e} 0% L BTE  BHETLAA ZFERD
Anz stz FEo WA T WERYE 2% WP
& £ F 3o Tl uiel o] BB E£0E
mg BWHIE EHE 29FA 1 BARnREBE4AE
(R.C.L renewed per day)sl BE #ME= g4 Lo
Kaye!®ol fi1942 Hiagicol ) EF B E BEd
¥ glon el RS ¥ WHERR L5 HZIR
2E By ERANRGECRCL) HE #is=
A on Sekiya®®sel g110%2 NP.N. ERABAA mog
oz gty ot FE) RS 2 Canth BERNA =
BFES #NE PPEERAA Rl ok, FRMmEREuE
BER.CLCOE HBES A9 @il glo] SP% @
& F O \@Re 2k

Haurani 9} Tocantins®® &= Efifee TEMcz ¥
3t & HEo 2 EHEE%E (bone marrow efficiency)
o WEL ®ES Ao FTlshs By 480
WEBA Sl BmBEY BEE: FHELYEEI
A EEAICE HESHE § Hioloh P.P. BB
A& HEEY Hiestd PLTR—R.CLT. v #ind
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EPC: Early progenitor cell

E : Erythroblast

PRN: Pronormoblast

BN : Basophilic normoblast

PN : Polychromatophilic normoblast
ON : Orthochromatic normoblast
Ret : Reticulocyte

X : Abortion of cell

Fig. 1. Schematic representation of RBC proliferation
(Stohlman, *®)

i

Fig. 2. Bone marrow picture of canthalidin nephritis
of rabbits.

Fig. 3 Histological rena
nephritis.
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Fig. 4. Histolog
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induced nephritis.
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