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Abstract: In order to clarify the pathogenesis of perirenal edema,

administered with oxalate and nitrate,

pigs and rabbits were
with oxalate nitrate and glycolic acid, with oxalate,
nitrate and ascorbic acid and with oxalate, nitrate and calcium, respectively,

The results obtained are summarized as follows:

The pigs and rabbits administered with oxalate and nitrate with oxalate, nitrate and glycolic

acid and with oxalate, nitrate and ascorbic acid, respectively, were not showed perirenal
edema despite of observing the abundant oxalate crystals in the proximal convoluted tubles.
But pigs and rabbits administered with oxalate, nitrate and calcium were histopathologically

showed perirenal edema similar to those of pigs fed Amaranthus retrofiexus. Therefore,
author considered that oxalate, nitrate and calcium are main factors to cause perirenal edema,
It was regarded that perirenal edema in pigs was caused by the reciprocal reactions of those
materials including oxalate, nitrate and calcium which may produce vascular damage, decreased
osmotic pressure by hypoproteinemia and increased vascular permeability in kidney, rather

than the mechanical obstructions by the oxalate crystals in the proximal convoluted tubule,

#* E

& perirenal edema®] N2 u]EH Hipol XN
Ao ¢ gleonsmiedn g 20 i HY
v "] Z (Amaranthus retroflexus)o] A#e FHE W
Bl WET o oeh

HulFholl = BES A BaHel 4K o
= FEE Aol EmRES oxalatest EHFHA AUt}
2 BHg T 4 gl Egyedd) Miller'®ell f£3l%1 v

59 2719 dell= %% 0.62~1.45%9} 0.36~0.48%
9] nitrater} g& 3} 8¢l z, Marshall 406 48}
w] glol = oxalate} nitrater} £4%& 12.61~30.75%%
0.03~0.41%, ZF7ld& &% 1.26~7.00%% 0.21~
1.48% a8z ¥oll&: £4% 0.32~6.40%2F 0.08~1.10
% aHEel dokz st v KA Hill 5} Ra-
wate!” 7} GIrEE R k3t du] o= protein,
Ca, K. Fe @ ascorbic acid 5] H#EE=Z &
g} o] oxalater} E7]9} Aol FHK 2.66%%F 5.36%,

— 139 —



nitratez} %% 2. 179%9F 0.76%% &Hchz &9l
AR B el Buck 592 oxalatert HEET)
BHES fr} siglx, Smith 5572 wlw)Eo] &Fs5l
BArep oxalate ¥ cpdel ordt RS E WEYE zlejo}
i s =
COxalates= J0il st fiidmdiol R
o] e woi

i) 2R A &
Basm Qlonninhis® pmmp e
FHE g LdE NS
¥y Fiese-e0siotal s vlo] Aol M- 4= 9lt, Menon
# Mahle*' - §ifrel oxalate?| # "5/0—,: RE P
v}-u detapsel A 2
a8be] Tyigq calcium oxalate crystal g FEm;
ek Sl 2 PB4
M e B

ALEHE595,27,30 Bl gy

&, Hagler &} tlerman®' &

ol e} 8k crystal &2
ol s O BB,

Nitrateof [hat B {ENIE; L EEES 2 nitrater
o9 Bgol 4l nitritesr #yRs o ol K UE =
TRREe BERBISHAS woggs
3.2 25" methemoglobinef (k3 W92 BILT

B F S dogichn SYed zelo aitrater ¥

Horpoll 1% Libolwl Otk %S FR/AA < gz

methemoglobin-g-

A8l 0wl hof A 8] hHWEMNE Aol & s o)

¥ Elel el o475 ascorbic acxd_ﬁ; wd uhz
AR I R onalic addddR A4 Elelas Y 83,2828,
38 43y

glycolate g proteins] A ol v,
alate! WIBLKEMRo] vrr A BP0 405500 ascorbic
acid foll MBS 722 oA A, glyeolate
G s el GlE e HisE .

BE TS NARE R Woid £l K3 perirenal
edema JNIKS] BHBK .#m‘l‘i'f%naj RS Ss g
perirenal edema2] #EAiysl ZINEES Lyestr] Bet
A fFM O Kol Qul i) SHY MOEE BR
‘—?‘ ORI E NG e  B s

2

O

]

e3b el rd wh ol
o R Qdellol 1 MME WD oo,

VHE Y HE
Perirenal edema®} ZiG=l BB sty 5
Bhed Marshall S40e} gu) 29 WHES SHd 55

ol wheb FEELAERE 4uieh KR L0gvel el b FEE
28Hol| 3= sodium oxalate 50g=} potassium nitrate 2g-$-
2ol = potassium oxalate 50g3+ potassium
H el et giFEle] oo,
Hot = sodium oxalate 5g3 potassium nitrate 0.2g%
ﬁ'lﬂﬂ"ﬂ At hod —'ﬁ‘% 10F B S # A HBe &
frE Al (sl

L 7

nitrate 2g-$-

W Hill} Rawate's} EF w58 BHER
ol ulz} sodium oxalate 16g, potassium nitrate 3g 2
fAgtel #ifotel WILAE il
1] 5. sodium oxalate 1.6g, potassium nitrate . 3g
ul ascorbic acid 0.4g& BEST HE 570

ascorbic acid 4g-&

A %
:zrxr bt

e H 108 Mol BREted MY e N
2. ¢t
S TPIR 2060 sodium oxalate 16y, potussium ni-

trate 3g ¥ glycolic acid 10g% kol B r#5u6H
i1, HK® 5iFol4= sodium cxalate 1.6z, potasstum ni-
trate 0.3g 2 glvcolic acid 1g-& fakis] RAEIS &
% 10ARM £\ # HABY BES WS
wEF ALK 4Es KE 8WE 2 Mo R vy
1 B2 T 200l = sodium oxalate 16g, pctassium
nitrate 3g W WREREBLE 3% fiRel EaStd &
3ty 3, FH 4ol sodium cxalate [.6g,
sium nitrate 0.3g ¥ hERREZS 0.3g5 @A #
ipshe) s, oz 2B 7K 2Bl KR
4959 &= sodium oxalate 80mg/kg,

potas-

potassium  nitrate
HH KR
9pES HEEe R 1A 28 40 HT & BIKE
#hof wte} 4~11Hx0l BRI IR R WS
alet,

BB HARARE BAERE MR =,
flAA stgen & MBS St
o [{--stE gt

MR HAS ANAE & Wil HI B
pon BEY % ERMEsld AEMeE BHYs
Eekel & HERS 2 BRE/S VIS 10% kb
pt formaline 2 &3t # paraffin @S 712 WH
% uhgo] H-Efefa g frshed NEBRIBEN .3 BE
8193 et

2omg/kg L calcium chloride 20mg/kg&

k=
T R

B ®
BEEEFR R | TLEREt 4 oxalate P nitrate & &HRE

3+ oxalate, nitrate 2 ascorbic acid EAHREN
BARES
BHEY K 2 FREE BAERE 2 %“]'u"a: S
g fEEAA S e WKEBE Fot £ T °1%1 ot

2] 52 oxalate, nitrate B glycolic acid5

oxalate9} nitrated WRAHEI {FHKE Wk, K@,
BETE 282 AR KE7L 37‘771_5]5{14, oxalate,

nitrate % ascorbic acid® EAKHET Iols = 4R
3l FiRo) gigl.ew, oxalate, nitrate @ glycolic acid
% BAKET B A oxalated) nitrated FHE #
I ogpEtd o #E gimel ek, KA WRMRE

— 140 —



KEEE PO HEeol AN Bl RS AY /-3t
t}, Oxalate, nitrate 2 #BEHMLES BE ®a
BAT TR L KRAHN T 49 BEAAL TR
W5 ESE Aot AR AARAAS Pl
T B flst 22 BIET K% BobE 4 Y
9rh. z2lvt oxalate, nitrate 2 calcium chloride-2-
F5 1H 206 HHT K 2 KRAN = HAEES
WoEu B8 BB R R KA ol RN
w, EEkMe olo M, NEAEHTig 1), =
Pla FERES RET 5 Jddod, ARY K 2
B4 13 s5HAC Ve A] 18 8HAY BEsY
FE AN 4H JVE 8AA HIKMES el Bkt
St

PERFRF B : oxalate®} nitrate® BEARBRS TK 2
EEE FWAE SEESERT KES dorvA
@gter, Wl 27 AY Eweld, Eite] wet
MRl WS+ 72 x 219t} oxalate, nitrate @
ascorbic acid & B4R (FE 2 ZEL oxalate,
nitrate % glycolic acid& WA FEK 2L FH Kol
AE HARAML B G HAT FE 2 ZRAA
Brd FRL Ao} 2 4= ¢ls, oxalate, nitrate @
glycolic acid& WAL 7B 2 KB B4
FEmst k7 BAE e B 7 Uk Oxalate, ni-
trate 3§ HRERBZES R Badd HRT TK
R BN T BRAEY BES KEFRRS B S5
G ot pEe MWL ARSn 2V 4 B
Sor, wmE HES B 4 sk e oxalate,
nitrate % calcium chloride- & &% 48 K 2 %
Kol M= 25 ] ERE i Alx BRME sk
FEEABR KERC] EES Ao BB @
WIERE G 48] KR FEEEA Y Ekiimzt
Fmel fFEel tal Esteloh(Pig. 2). 4 TCHRE
2O TR BRI A S o] fERE it
R st &gl

RERGBY TR | oxalates} nitrated # A AR
ol (i R KR BRES A AR
pyol oxalate crystal®] gL EL(Fig. 3)#} ol
Wavel Bre] RatElR ot it B Mesa) o
gkc}d, 28] a1 oxalate, nitrate @ ascorbic acid% i
GRS (FR R KRAAE ERESS wm el
AT -2 B 4~ 2 sich. oxalate, nitrate 9 R AE
ZEST MR BRestd HRS K 2 KEdAd=
HRB LM el EE HRT 7K 2 KR A
R sk ot e diMRT S #ed mEAl
ApE REEC skt ey oxalate, nitrate ¥

calcium chlorides- &% 3 fFK 2 KBNS H
RBEGIT He] 5 MRS FIE 2 #EFY BRaR
R AL —malgen, FERANE MBS LM
Mo Mgl MIREA LR EREtREH(Fig,
4), BREREHEFig, 5), MEY KiEs AHEEi.
6) & a mATIHEAES mAiveEe) s (Fig. 7) %
o] BmAdcl =& FHEANAE Bowman's spaced]
MRS BN EE HEe M (Flg. 8), WhrshARA
LEEAIgRe WTasi el TR maR TS BAIEME
REFE(Fig. 9, 10) els mATHEARE So] gy
Ak & MRS oxalate crystale] =9}
T oxalate, nitrate %} calcium chloride3 @53} 7
Bre] vhE HRIEATG 4o e 459 Bed 4
ARkt 4t b HERBSY RS BeEd £ o
At

* 3

Perirenal edema 3K Batk 4 AWM B W
3] Buck §%3} Osweiler 5470] BES FFEESL &
THBEh oxalate, nitrate ¥ calcium$ B & EHS {7
& E KR HRA A —&slg o], BEFR b
REAZE#oL MIRAY PTRS HBEE XEFRS &
FHE BHY 7 A BEY FiReld Bego

Oxalate #138FF HIRK ATRoZ 1§ 2 BRI 5
ol ¥ witimel Ackx & BV oxalate higol]
Al ¥ESES] BUN-S WLZMONIRS) B Klm D s
toll M= bR e s R #H-S perirenal edemast
T S = BrRelet shale.

Perirenal edema #5K 2] AR A8 Lo sl 4 Buck
TP, Osweiler 54 9 Stuart 550 #&8 HEs
2 K Frgg#tdr oxalate, nitrate ¥ calciumg- B
THEE frK 2 KAol A BEY oxalate crystal, m
WINBKIE mATEES] ik R MArMRY R
HEEEREE 59 FTRET —g3tgd o olelw n
e W el Eol AT RO mivel #ge
T EEL e AR #REg .

A MR ol #sle] Oliver: MR
Bt HEE ool Ao s BOK, WRHE,
ethylene glycol 3 i@l 52 F#Ht HES shock,
Kt R O RMMAEEREEE Sol EHE BB g
2oz RS e MBEM PR B B
t fimell K3 MBRWEI = ELMMIEAF, Henle's
loop 3 EMEMAREAN Loty BEK HHd o
B HE ER EMMARTA D Dol sty
Perirenal edema #ilK2] MMRATMES £ Az

- 141 —



RiFelA dointon], oo} 2 FIRL ©HlFol &
Y BiEwH BARE AT Aoz B
et -

He] Ee] @l BEstel  Egyvedst Miller'¥=
nitrate, . Marshall 542 nitrate®} oxalate 0] 24
slo] 9ot &%z, Hill3} Rowate?’” 3 nitrate % ox-
alate #fol protein, Ca,K,Fe =2] 37 ascorbic acid”}
fibftizpel Wl mBER aHso ot 92, Pin-
gle9} Ramasastri®® = calciums} oxalate’} %8 4%
Ho] gtz Ak TE S LLs 2o Hul B
o RAES BEZ FE D FEd 2717 2 37
RAES &% BE4HE3Y Y vl oxalate, nitrate @
caleiom-& B A H53E Ffoll A perirenal edemad #F%
AR dden wEtA olE RHEol A HHY
Bol mES Hyste A& €A =Hodoh

Nitrate o] #°= HHM#ER LEEKE 2%,
Bowman’s space 3 AfZHAIRES] BEBWETENS
Him= KE 5o fsEM RS #MES v Ak

ols} 2 FTRE FH#E Fo] olv] HED ¥l U+
perirenal edema®) EABAF 2L ®HulE& BB 7
B3 &% 8] 2 oxalate, nitrate @ calcium-g RBE&
et FEK 2 RS BRAKIAE & F ddd
FrFE. o 2 perirenal edema ZFE#o| nitrater} BRHITH
= AL i@ £ohx ek el 2 nitrates me-
themoglobing W3}l BEH&EES Mkdds A
L o]u] A el A 9l HEo]T10,12,16,17,28,50) i F 34
4 =] MM mitochondria®] #gEe] ks sz M
HBE] ion Z#] iEHo] WAHT R = FH B
o5 v o] B o nitratel= g4 $& EEE
LI EdR=Tna b 8- '

Oxalateo]] P31+ = Novoa 54, Emersonz} Wil-
kinson'® %2 lactic dehydrogenase® #i4|A 7= &
Jiol givts 39, Shupes} James®Vi citric acid
cycled] WRSIE BHETY Mm-S MHAIN S fEHC
Atz st ek, =8 Jonesot Hunt®™i= MiBA H#EE
o BES FobAv] MR MEES HEikel MR
s 3tk ]2 3l oxalate?] BIFRL & HEBRES
oxalate, nitrate @ calcium-g& BAEHIT FldA B
MRE LRIl M ¢ mES W 5 de
T A ez Br HHEREgd B 95 AE
& & 7oz HERsE . Hasselbacher®ol] 2]&}
oxalate crystal2- BT} 8 4455 ChapliniV.&
ZMEBIES Bl 22z EBEsES Jdegde 3
SR o} James 553} Bove B4 oJdlwl HRHAGS
W2 oxalate crystal B} oxalate ion Ff#fte] #A

Hox sl &, Gill 3 #ARTEAZ &4
FapEe) o) Mils o] B0l MEERANA oxalate
ion¥} calcium ion®] WEZS A 37 = ol oxalate
ion7} calcium ion®] #4&-% #hEsld crystal RS

Mgtz gl EE Fol W3 ®EI BHA

BAEG, Y] BRI oxalate, nitrate B calciumé:

Hatet g0 BRIl A Bowman's space ol
HiE HEY HES IRTEARS SAHEYE REH &
9 RS MEMBmire 28 92 HAKME #Hol
WREASS g8 F& 2ol =Hn, oxalates} nitrate
2#] 7 oxalate, nitrate 9@ glycolic acid& H i}
o] A1 Rt} oxalate, nitrate ¥ colcium-& H 53 #1
ol 4] oxalate crystale] =72} #r) Az A2 AL 8
=T 4 Ak oy MEREWozNY 2 EAE
o] Bl crystald] el HiHHA KR el v}
2} 4] oxalate ionol] )] MR LMY E3EL M
W Wit ksl Zdolvtn BEEAL

Jones9} Hunt®*® = fEHuiEo] ion #c#ke] #aEo] ik
9 #gEEd FEstE sodium3} calciumo] FHkA
2 Zo]slx #A potassiuma}t magnesiumo] Hibgst
2 ved "oz st =% calciumo] MEARZ
Eol7bd Wil f#7E%t phosphates} #5& ILE=]
o] HIMEIES] #eES %A Hz b #iE mito-
chondria Aol #E= o] KA HiET Aot [H
Boll calciumg Mt BEAA FAEENS HLA
= BEI fFH-E @ohx 9. Carrs} Toner®
= calcium fiffuel M EokEd BES £HS
3t calciumo] BrEEH MY Sl Lotz
ok, LlEs 7o) calciume- #UHES] BBl A
28z MRS EAEEd BRSE Fozs My
BEE B mBoRNEHY BT HEY Riel &
B3tAE s} Rl EEAMES HEHR3A sla o5
BRI potassiume] o 2 #EH -2 hyperkalemia
E Jeodn et LRESBS B KHmE
M- oS mERS] WHE REY A2 BN
=t

weld LlEe ZE BRES 43 2 o nitrate
= MRS BERESS BT B, oxalael: #ilu
N EESS MHIAA ion S FEA)dE &
#, 223 calcium-Z Hfwe] BeFEA EARA
WS do o HEpo MMMEY EAKECD RES
Fed RN RS gz 3 BRE ¥
2 o] oxalate, nitrate @ calcium %2 #HEIHFEMR
28 BN mE 2 OEicdmREd BEE Fol per-
irenal edemar} <ol viclz ks

— 142 —



L] ]

Perirenal edema®] BK> HiRMEES HEIN B
Blo] fFEK ¢ F %ol oxalate9} nitrate JB4, oxalate,
nitrate ¥ glycolic acid 4, oxalate, nitrate Y
ascorbic acid ###& 2] = oxalate, nitrate R calcium
+ &% BADMAY o 437 2L HETAUD

Oxalate®} nitrate &4, oxalate, nitrate 9 glycolic
acid J#4 8] = oxalate, nitrate ¥ ascorbic acidZ

BET A& MRS FE 2 FRAAS ErlMR
& FsRol oxalate crystalnl 48 HiEI5LS) 1, perirenal

edema:s B4 A kol 22 oxalate, nitrate
calciumg- #H'RF FHE L FHNA = perirenal edema
7t BEEUT BEK L AEERRY FEo gy
(amaranthus retroflexus)& 3 M9 A9 —#3}
Aot okebA oxalate, nitrate @ calcium o] XK
Bhol HEFEYL U9k perirenal edema: B3
oxalate crystale]] 3% HARtiE o] E HESo] M
fERCl 8 BWRA mE B, EEBaniEd %X
3 BFES W4 28 3 hyperkalemiao] et L%
Boz MmEF Al FL#S o] perirenal edemasl
mackn Bt

Legends for Figures

Pig administered with

Fig. 1. Pig administered with oxalate, nitrate and calcium, showing sternal recumbency similar to those of
the natural cases and experimental cases fed Amaranthus retroflexus.

Fig. 2. Macroscopical appearance of the right(R) and left(L) kindneys of rabbit administered with oxalate,
nitrate and calcium are similar to those of the natural cases and experimental cases fed Amaranthus
retroflexus. Severe hemorrhages are seen in this case,

Fig. 3. Microscopical appearance of kidney from pig administered with oxalate, nitrate and glycolic acid.
Oxalate crystals in the proximal convoluted tubule are seen. H-E. X%200.

Fig. 4. Homogeneous hyaline casts in the proximal convoluted tubule are seen.
oxalate, nitrate and calcium, H-E. X200.

Fig. 5. Granular hyaline casts in the proximal convoluted tubule are seen.

Pig administered with oxalate,
nitrate and calcium, H-E. X200,

Rabbit administered with

Fig. 6. Severe interstitial edema is seen, Pig administered with oxalate, nitrate and calcium. H-E. X200.
Fig. 7. Perivascular edema is seen, Pig administered with oxalate nitrate and calcium. H-E, X200.
Fig. 8. Bowman's space is distended and filled with proteinaceous materials.
oxalate, nitrate and calcium. H-E. X200.
Fig. 9. Hyaline droplets of the tubular epithelia and hyaline casts in the proximal convoluted tubule are
seen, Rabbit administered with oxalate, nitrate and calcium. H-E. X200.
Fig. 10. Homogeneous and granular hyaline casts in the proximal convoluted tubule are seen.

Rabbit admin-
istered with oxalate, nitrate and calcium. H-E. X200.
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