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An Experimental Study for Radiation Nephritis in Rabbits
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Department of Internal Medicine, College of Medicine, Secul National University

Seoul, Korea

{Director: Prof. Munho Lee, M.D., Chang-Soon Koh, M.D.)

Experimental radiation nephritis was produced in 15 rabbits by X-irradiation.

About 2, 0007 (tissue doses) were given to both kidneys of a rabbit in 5 days. Other tissues and
organs except both kidneys were protected with 2mm thickened lead plates.

5 weeks after the last irradiation, blood pictures, blood pressures, B.U.N., serum creatinine, Ca,
Mg, Fe levels and serum erythropoietin activity of the irradiated rabbits were studied.

After finishing above studies, rabbits were sacrificed and both kidneys were removed and
examined histopathologically. Same laboratory and pathological studies were performed in 6 control
rabbits.

In this study, the author obtained following results.

1> Both kidneys of rabbitis with experimental raditation nephritis showed marked histopathological
changes, i.e.: renal tubules showed diffuse cloudy swelling, impacted intraluminal hyaline casts and
focal precipitations of lime salts on the tubular epithelium.

Diffuse interstitial fatty necrosis and various degrees of fibrotic infiltrations on the interstitium
were also seen in association with focal lymphocytic infiltrations,

Hyaline degenerations were observed on the glomeruli and small vessels.

2} Experimental radiation nephritis rabbits showed marked lowering in R.B.C. counts, decreased
hemoglobin levels, low hematocrit values and leucopenia in comparison with those of control rabbits.
(P<0.01). (Table 1 & 20.

3> Mild proteinuria were observed in experimental radiation nephritis in rabbits.

4> The levels of B.UN. and serum creatinine increased in experimental radiation nephritis.
P<0.01). (Table 1,3 & 4),

5) The levels of serum Ca and Mg Showed no statistical difference in comparison with those of
contro] rabbits. (P>»0.05). (Table 3 & 4.

6) No statistical correlations were observable between the levels of B.U.N. and Hb. values.
(r=-0.223>.

No close correlations (y=—0. 328> were noticed between the levels of B.U.N. and serum iron levels.

72 Erythrepoietin activity {R.B.C. ®Fe Incorporaticn) was measured by the modified Fried method.
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No change in its activity was noticed in radiation nephritis group comparing with that of the

control group. (P>0.05). (Table 1,3 & 5).

8> Carotid artery blood pressures showed also no difference, (P>-0.05). (Table 1 & 2).
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5) Erythroporetin activity(R. B.C.5Fe Incorporation)
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B, #BEe £y FfmEEE 55120, 37 m/mm33]
I BHERES FHRMKREE 3.95+0 43 m/mm32 K
PElglen (PL0.0D, MmEFEEE HRBF] ZFiy
13.9:+0. 3 gm/dl, EH o] F15 12.2+13gm/dl = #
e HEYD MAE 240 (P<0.0D.

HIMERT AR HBHANA Ty 4241.2%, BS
el A g 3843.8% 2 FRE WS v (P<0.00).

BMERE =3 B F1 4, 6504552/mmis]
o] RIS 5 3,600k, 857/mméE WA S vk,
(P<0.01).
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Table 1. Hematological findings, brine findings and blood pressures in control group

Animal No.  RB.C. (m/mmsﬂ Hb. (gm/dL) { Ht. (%) [W.B.C.(/mm®)| Urine Protein [Bl. Press. (mmkHg)

1. 543 | 14.0 ; 43 6,250 ) 100

2, 6.27 I 14.3 41 | 550 ) 120

3. 5.55 14.0 41 i 5,750 ) 115

4. 5.35 14,2 42 TS0 ) 110

5. 5.05 | 13.8 43 53w ) 120

6. 5.44 j 13.3 40 6,350 | =) 115
MeanSD. | 5.5130.37 | 13.940.3 | 42312 | 46504552 | SV EEX ¢

9
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Table 2. Hematogical findings, urine finding and blood pressures in experimental
radiation nephritis rabbits
Animal No. RBC(m/mm3®) | Hb.(gm/dL) Ht. (%) WBC(/mm®) | Urine Protein (Bl Press.(mmHg)
R.N. 1. 3.51 11.9 37 5, 000 ) 135
R.N. 2, 3.83 13.5 37 3, 200 ) 120
R.N. 3. 3.45 10.0 35 4, 250 (+ 110
R.N. 4. 3.71 11.9 37 1,950 () 128
R.N. 5. 4,13 13.9 41 4, 400 &) 105
R.N. 6. 4.29 14.1 44 5, 200 + 145
R.N. 7. 3.92 11.5 36 1, 700 -+ 142
R.N. 8. 4.20 13.5 42 3,600 (+ 138
R.N. 9. 4.30 13.9 45 3,100 + 90
R.N. 10. 3.78 12.0 38 2, 500 -+ 95
R.N. 11 3.40 11.7 35 6, 100 + 135
R.N. 12. 3.00 10.8 31 3, 150 () 140
R.N. 13. 3.70 12.7 37 1, 600 ) a5
R.N. 14. 3.23 9.5 32 2, 650 ) 135
R.N. 15. 3.78 12.3 39 5, 300 +) 105
Mean:S.D. 3.0540.43 | 122413 | 38438 | 3,6005L87 | ($)~(x) | 121417
Table 3. Blood chemistry findings in control group
. Creatinine Calcium Magnesium Iron RBC 5%Fe
Animal No. | BUN(mg/dL) | “Gmg/aly | (mBq/L) | (mBa/L) | (ug/dl) | Incorpatio(95)
1. 16.0 1.2 7.60 2.13 186. 2 4.2
2. 18.4 1.5 7.50 2.08 204.3 3.1
3. 15.8 1.2 6.40 2.34 239.1 3.9
4. 23.5 1.3 7.43 2.24 240.2 3.7
5. 20.0 1.3 5.80 2.36 185.1 3.1
6. 25.5 1.2 6. 41 2.18 204.3 ; 4.0
Mean+-S.D. 19.943.6 1.3+0.1 6. 85+0. 65 2.22+0.11 209.94-22. 4 I 3.740.4
7z}, 2) [fi{# calcium, magnesium 9 R{&

1) rfaf B.U.N.{& 9 Creatinine {

HEBHY ZF35 BUN.EE 19.9+3.6 mg/dlojz &
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£ ¥ 4 g9t (P<0.0D.

B.UN.fs} megEEste] HBREGE 24 &=
—0.223) BEY HEHEGAE £ 4+ gz BUN.JE
o} miBFEES HAGREE (r=-0.338) HEAMGEES
Zol £ 4 glgth

75 creatinine fEE 2w MR FiHEE 1.3
0. 1mg/dl, EERFES] Fi5fEE 2.03-0.26 mg/ml 2 5§
ZaHAl BmP<0.0D5 e HEHRBHE gl &
WAEEBE HRT <+ ook

s Ca, Mg 4 SEE HBH R4 #Hst
Biyo 2 BRI 25 £ 4 vk W miE CafE:
HEFAN A 45 6.852:0.52 mEg/L, HEEREA A Fiy
6.3910.59 mEq/L = HEI =7 gl (P>0.05),
miE MefET 2= HEHs ®BH¥F 24 Ty
2.224+0.12mEq/L 9@ F#5 2.6330.61 mEq/L = &
% #RE 2 F 9w (P>0.05). -

MEEEE R I8 200.9:22. 4 pg/d], ER
B9l FglEe 210.5423. 1 pg/dl 2 EFIHER HEZ
7+ glgizh (P>0.05). ‘
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Table 4. Blood chemistry findings in experimental radiation nephritis rabbits

i o |BONGrsral) GRS | GERD | CGRSED | G s
RN. 1L 70 2.0 | 7.20 2.67 227.3 3.9
R.N. 2 97 1.8 7.40 2.70 201.3 3.4
RN. 3. 40 , 1.4 6.72 3.15 176.5 4.8
R.N. 4, 38 | 1.9 6.95 3.17 194.5 2.7
R.N. 5. 39 } 1.9 5. 10 3.00 197.9 3.8
RN. 6. 68 | 2.1 5.20 2.00 231.0 3.4
RN. 7. 39 } 1.8 6. 60 1.83 189.7 3.6
RN. 8. 64 | 2.2 6.45 1.90 252.7 4.2
R.N. 9 36 * 1.9 6.33 3.00 229, 3 3.8
R.N. 10. 44 18 6.30 2.70 199.1 4.3
RN. 11. 72 2.1 | 6. 80 2.81 186.4 3.2
R.N. 12, 42 L9 | 6.35 2.65 188.5 4.5
R.N. 13, 70 2.5 5.87 3.60 197.1 2.0
RN. 14. 55 2.2 6.48 1.97 240.3 3.6
R.N. I5. 100 2.5 6.05 2.71 236.9 3.9

Mean=S.D. 58x21 | 2.0+0.3 | 6.39+0.72, | 2.63:0.51 | 210.5%23.1 | 3805

Table 5. Statistical evaluation of the results in radiation nephritis comparing with the results
in control group

Examined Lab. items ! Control group i Radiation Nephritis { P. Value
R.B.C.(m/mm?®) 5.51%0.37 3.95:10. 43 . P<0.01
Hb. (em/dl) 13.940.3 12.241.3 ’ P<0.01
Ht. (%) 42+1.2 38+3.8 P<0.01
WBC  ( /mm3 4, 650552 3, 600=1, 857 P<0.01
BUN (meg/dl) 1.9£39.6 58421 P<0.01
Creatinine (mg/dl.) 1.320.1 2.0+0.3 P<0.01
Ca. (mEq/dl) 6.85--0. 65 6.39+0.72 P>0.05
Mg. (mEq/dL) 2.2240.11 2.63-£0.51 P>0.05
Fe. (pg/dL) 209. 9422, 4 210. 5231 P>0.05
Bl. Press. (mmHg) 113+7 121+17 P>0.05
59Fe Incorporation(%) 3.7+0.4 3.84+0.5 P>0.05

#olg 2t BERAFS (O~ £EY Eool B 4.9} 2vt,

=t} (Table 1, 2).
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Fig. 1. Microscopic kidney picture of the normal
rabbit in control group.

Fig. 2. Microscopic findings of the kidney of the
radiation nephritis rabbit.

B
Microscopic findings of the renal medulla of
the radiation nephritis rabbits,

Fig. 3.
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R AEe ohelm s

Goldblatts®¢] H£3 BFi:SOEREER-S K
A BEagor, PageWE HEY B moz 4 A
- BmE-E HMET 4 olodvtxm @l Kunkler, Farr
3 Luxton!® = B#HAE w5549 mEd 224
o] 6~18MH 7 ol FiEE HAHEE L o 2ele m
£+ HHESm ol 5L A9 BHERRS »gota g

ity

e

B

B uks} el ghe BREECIA 1920~
19304E el = Byl BERNVEMEE BaHke = Mgt
MERY BEEE fiAsde

€t Dean®®, Levitt!®, Kreybery*?, Levitt® o
Wilson'P &= [HRATC. 2 B2 WEsHHELRS BEd
A RS SeREsle oo

s EEY BRE ed e nEE HBEMa &'
E’*ﬁéoﬂﬁ &5 ZFiéa 113+7mmHg£]— 12117 mmHg
Sli webd i

2 /“1‘ {21l ﬁfﬁii 1S fEgSle
Fihfife] <elPHdE Eiln
rm,,metalss"’ REESANA
5B mmeRe e B4 glrt

R g EiEe] EEq
i e REdds’i FRE %7 4,000r 8] X9 & 8
ety #I %%F”tﬁ?ﬂ eyt ol @RS B

22 Foldvta e ol gaE B BEM &
%"ﬂ mESR et Qs

Wilson*Px EEGHC 2 BAHRER S Lo FREe
A FEEEi R TR By gdE
2 ddevtm HENG L Redd®E ofA=E E%LEB"JP_F:
REANA HHBELE 9"*"*“‘3 A 2
REE fEfa ogvhx st

Rubenstone®-& ﬁkﬁa‘ﬁ%}ﬁivfd Vehe mliEE 2
HEE 2 SREIRS SRk RS o)A
2 o] & ENIES] Hesgell 43 Goldblatt phenomenon ¢]
EReb R3G B REsbd BET BY &
BisEiES. K3} renin-angiotensin %] {EHLZ fiEEo)
ERZT = Aok

Bl ERE ue A R el

ol & L3 = fEN] REAA = =2 FARE MmEE2]
EHol dvrx iy I Levy® = olel gl EEEES
el e

Bt whe} o] Fkel EEARERC A i
BIRABE LS FTRel A9 gl ey miise] &
ool ARl Aol mmEESY el ¢ldlHl A= B
He] REFE —°’—] =8 REEHE BES 883 53
—Holgd &= g+

ﬁﬂiﬁ{t%’ié’gﬁﬁﬂ] A EiEREY MERRESL e
B.U.N. @ creatinine ffi= Table 2 @ 4]/ B
ukol zbo] EEFEe] K& F¥ 19.9+3.6 mg/dlet
1.3:0. 1 mg/dl o] =, B FizEe &% 58%21
mg/dl B 2.0:0.3mg/dl 2 ®HH] 24 Ba &
4 29 +HP<0.01 ¥ P<0.0D). '

Pickerings®-2-
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Mendelsohn 22 A 9] HHHETRAA FY BaH
B.UN.{HS MEs T inulin © PAH Y BRES B
SRS 2BEYE 23 BT 108744 AY
ERe 30%74A €T 2% %higs) @Esd @
3608l o) 28 Ewel @Esoz slgs. BUN.E
= BOAERHEEYH s £ 108d% Txe
¥ 4f59) ol kel BRI PEZEY miEs ik
Bldte &iks) WAt w shq ok

Redd® = #atige] BHrstne BUNGEY B
WE BENSR Hgsly, F5RAE EHE w2
5ol EII 168 = @ 4659 &) ol =3 3287
= 2L KES #EIAT gl

EE BEE 2 KRR ofd e @ESH —K
He &+ U90n, #Emwe BRS kst

B.U.N.{6°] #8609 L 52 /S 4 S9vha 4 2ae),

Joske™ = yurhiBiffo}l miESMAsREd: HBRIF
7b glesd st transferrin &) Wb m HE miEEe]
BOE FHREAA B 5 dvbm shgsh

£ 260r 9 X458 2uEHY REHY nES
B E¥HHBH} 2o} 500ry X-4g Este gzt
T FKR OEREE K EnE 2gvw f9.

FOL canthalidin @ AR AMEZ ®El4 B
#£& dosl EEB NBEEE 2% BOEg9 T @s
stq et

KayetP = Bt & imol 4 = migSHe) rEsme) il
Ryt festeln sl o, BmET T £ of o fiffel]
AP = DERAHY B 0s & pEe u)
Ak g

Cartwright® = BHBLA4 mEHe T =
EREH o] = Kuroyanagis®x. B.U.N.fE7} 60 mg/dl LT
A mEFR] EF B, 60me/dl BLESl wfef
= E®eleta stgivh. NokajimatDl mfbess) 15
ShaL &ufie] HE HHBA mmEiEs T Bl
L ko2 ERIRVm dg o

olsh o] BHHUT RIS MBHEE] Bl —
EE R S 0} WIS 5% mismEs
R 1 209.9422.4 pg/dl G 2 (Table 3), %
BE T9fEE 210.5323.1 4g/dl (Table )2 FE
 HEF 282 dglnk (P>0.05).

o] & Joskes®, Cartwrightt®, Kuroyanagi®® =l f#]6»
B R} e ghRolr)

HHS AW BUN. (B ik ifEs RS
fRe r=—0.3382 Ity g HERES Re
T+ dovt

BB KA = iF pH 9 EE%S) 889 o)l m
WA fo] #Esle], miE CaL ki Egacl 3o
BE 2olevl ol Cad BRNEE Y fume] B
mE FReE »a gloa FEEal grim, k@
Mg 5} Ca2 72r& 2(8%) BBol 2o 2 pol %5l Bin
22 Cadl WAH Mg Bingehs Hsl . 2

TOL FBEREEE D MTHHOREE] mnE
Mg B/} BB @ity ot Sgshgda e
canthalidin B s}3210 8 K ZHBRFBNA
Mm% Caflie ST 2 Mg fE: B2 BES Bgs)
At JacksonP &%= BEFEEEAA ek Mg {59 8
e BZEHES 2 BUNEY LR MefEY -5
flol = HIBARISR/T Aok shed et

FHY RS 29 fE Calfrl HRBAA T
6.8540.52mEq/L (Table 3), BHBIJAL
6.39+0.59 mEq/L & WA H % dh #tBgon #
i Z2RE g9k (P>0.05).

I Mg (B2 $HEBES] Fi5fEA}; 2. 2240, 11mEq/L
(Table 3), ®EEESl M7} 2.63:40.51 mEe/L 2
(Table 4) Bzl st o) =9 HANEEEL ¥
%=k (P>0.05).

oleldt HEe e BUBEIETRE] ohd 2
el pEes) BES Ao sy,

BB BB Ame Fadrte A2 F ¢8A
Aot Ame] KNl AL oby —xa Ba)
wet

BHAM-S BHER2AA Faldn BR2Y Lokt
ol Vel gAY ksl 6

?%-% %&%%56,57,59,63,66"68)0] mqu %%gig{ j:g
el Fmel BESA #HET MEA dun ot
Desforges™, Merril®? 8l #9&.o japapemsl gichy
S

—fe e Fied) Bl £ 4% A =9 %
T AL HE B BER FEY s BUN. &
1} creatinine {59l B HMBIGE g Az 10

Hugetpel BRaE F&Y K 29 HBE(Table 2
o] HEF(Table D2t A BMPREES Jellon
(P<0.0D), meagkfisl BUNE &Rt~ e
T WEI7 95 (r=—0.223) o} 3| = Desforges®™,
Merril® 5l ZE4190) gemol Aol ek,

BEHAML BARH.] B8y FRMEREELES EF
ol Qlome-m o Gfkae] RERs-OUL FRAERAS
FHABEE®: REoz 4481 dd. = InERS:
EVER, B RS 13 FmE™ 3 EEoe s
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A Z=] = 3ol = erythropoietin o] ##| =3 HHE
v gk e =3 BHAmMmS ©E BRC s+
REfED HmErRe] #Emd o BHEEe] WALt
o}, 511,708

19564F Rabiner 478,822 F7:8 platelet factor 3(PF 3)
o] @R Eel REEAS Hmdl zA AR @
4319l 7 Stewart %300 o] 3 M/ MRESEERE ] B
ikl &Kol EEEH DD 5k Rabiner® % o
23 MRS THEBRERES Hkis ER B
#7kx] #RE 2 9 2L K%K, guanidinosuccinic
acid, phenol %= phenolic acid %o]g}3 sl ).

19544 Stohlman?.&. fiho] ojw &k (humoral)
HF 7 RlEBRAERS JHBEiste] o) AT BERETY
o™ gl A EH®sta 59} Jacobson® & 1957
FEFEEEENAE BEBEREN) Lme] A= &
MFEBEIA BESA o, mifiske erythropo-

-detin ¢ @ £ 4 dglvhx HEsigch

Gallagher®® 9 Naets £80.2 BH:2mE L] MmigA
oll & erythropoietin /J{§7} }o= o} erythropoietin
8 EEELY ERAGT g Reismant® 3
Kurtides®? = R fEo] ‘F8ol #3 erythropoietin
fEE #kdl7] 2rvhe erythropoietin B A4#&¢
EFA7IH o]+ B4 erythropoietin EEMINES
7t FEel vk 3 vk,

2l 1} Nathan £2¢ &E] BEAAE HKimbki:
Kel #1& EFEBcE 2o f@Esrds HEsy
i 313, Rosse 2% £B Y rat B EMERE #
B3 5= erythropoietin {&#fo] F#ET-E BE)=,
o] 72 Bst4 erythropoietin A& Aol & Bl
vt

Stohlman™-g- o] 8l #EEL #5435l o] erythro-
poietin & A£@# s £x HEEol7) sl uk M—3 2
+ ohdeha shsish.

2.8} Kuratowska?® 9} Gordon?®-&- B8 i il
A] erythropoietin {H#:EE BWE ¢+ gt olE T
s A EEEEES %ol erythropoietin o] #
Hel s cls &4, T erythropoietin 45,
B2 renin-angiotensin A A RS EOIS
AolehaL £ ok, B, FHAB AL YN = renin 5} 45
L3t BERWHE Q) renal erythropoietin factor(R.E.F.)
7 deow, ool mikA globulin &%l R.EF.-
substrate o] {EfA3te] erythropoietin & R Ecls 5}
Aet.

2] v} Fisher® = &} 15E LKA & erythro-

poietin & NiEH(LSE ol B/ doH, ol B
o et BT B4yl A erythropoietin
o] BHEE BHEY 4 dovd ERolzta RS

Gordon?®.&- R EF.71 {EBERE TN A  1~28:8 5
RSE @ik o #E F#-E o] 53, REF-substrate
T 12~18FMHel &B2 EMmTo =M M erythropo-
letin G BT EEAEMEAC] Bie = 12~180MHd] &
BEE 2ole Adlzlm Hmistgrh REF & 4=
M= obd E2 Reisman® %2 B Miiwel
Po 2 LBE T 0878 juxtaglomerular apparatus g}
I gt

Gordon %0 Ex@g wl EZEZwrol mitochondria ol
A REF & fhifigtoed L3 BHEL GEsiacth.

Schooley®® = rat ol 4 F-& T B (KERELG
o] #&iEs}t erythropoietin o] FBI=} F%9 # 15%
ol TRi@3-, BiHS% 2480 <A EEER T
9 erythropoietin o] k= vta sted oot #H
= o3 28 BRIE RBiEdcta syl

Bl, @ Erythropoietin & Btoll = A EE} 912

@ REF 7} Btk Beiiggel viel mifRel 4
BEAE AL7?

‘= @ Bz FHY mhsiavl b BB
T #gf5e] erythropoietin &) iy FE# RS
FRYE7?

25 EEBINA £ES+ REF®7 firh¢] REF-
substrate o] fEfEsl = EEEES] mEglel v TRIAES
b stgleh. B, REF-REF substrate el &= {KH4%E
fEL R Asle #8329 WF(third factor)vk &£ (condi-
tion)e] HEshe BE-E AYrh

ETRE BTS2 AE MmhEHEY k] BRE
ER¥3g0] o third factor 8] WL MEINZE ery-
thropoietin ¥ o] ol Feo] A + flvl: Zolth

5] WESL erythropoietin {E(RBC 5°Fe Incorpor-
ation) - ¥BREe] Iy 3.710.4% 4 5 (Table 3), &
BB AE B 3.810.5%2 (Table 4) &M %
£ @47 (P>0.05), wtebd HaHRE RS w0l
= Ao ® Bo 2¥g] REFI 4Re] BETFHAE &
A 2,

FEY MFHRBERES (Table 1 B 2) FHRmRK
MekEE RORFHAER 2 AmREC 25 HER
2rl BREAA Eosd s (2<0.0D, A= ery-
thropoietin /Dol AR eotAnk BEES Huggo]
EHE Jebix 988 o4 5 A

Mendelsohn®-& Sy atEs e 9.0 Ad4 BUN. .
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i HETRBAHEEYE 0E”AR] #BELREE Bl
messEEE 12BUEY S B E ngdvhn HEd v,
HREHRE Sl A 8] B4 £ ifn (azotemic anemia)- A E
1238 kel o= A 2el

EEIT PIEY wHEY meskEs BUNE Ao
dlt HT BT HHEHGAE Q2L T uhe 2t

webd BAHREHE K Al = BEETRE
o G ROREGSPE AHBRENY BmEed

BES T9orztn Qs

] ]

BAERBEST B oA FEARBRILE B
Fa, o2 W B mEERSLS mFE BUN
creatinine, Ca, Mg @ Si{E% 9] #FH> mE U erythro-
poietin &] 8L%-S BIE7) Boto] 1591e]9 HEREER
B WALl 2,000r & X-ge 5@ 2H BEF
o2 HEMAE=] 5w LR HEBAS WiTeld
thesl 2L #RE A9 BERKY FEES Si)
o 6vlzle ERFRE HEHoR st 2 BAS
4+ Kttt

D AEAGEN] Bt BT LR BEE B
BER ¥ TBA BTEEEY Rt bid g9
HAKHIE- 276 HEe EREy lgps
# 3 EEY ERT - SEERENS EREHKE
BEME BEAdrl #8E 2 SEFEE BT
#¢ 2nsig e

2) MWK FORY, MERE FORTHER
R AMREE] ERBA HBEFEa Tws B
el ggdr} (p<0.01), (Table 1 2 2).

D RlAE LB Eael MHsIgeh (Table 1
g 2).

4) B.U.N. 9 creatinine {55 #EaFLo| HEFER )
B =gtk (p<0.01), (Table 3 9 4.

5) Mm% Ca, Mg ¥ MiF#ifEs Wl KR
A SEHEEZET 9 5H(e>0.05), (Table 3 g 4).

6 B.UN. % meFEE HEM Hi5s Hgs =
4 993 c=—0.223), BUN 3} Mm% @il = 58
BfRE FEs Wl (r=—0.338).

T Rat 3 FIAT £Y8MAS MED erythropoietin
E#ERBC %Fe Incorporation)= ¥jREEsl HE A}
ole] BirlhyEE% 999 (0>0.05).

8) Pentothal iR Foll FEHE: AEBIRN 4 BT
MBS HEIFsL #wRRE Aod EFEEA 99

(>0.05) (Table 1 & 2).
(Foz & PEE R HEHd F4 BE
FEHE LA FET BYE =D
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