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Morphological Studies of Urinary Red Blood Cells in Renal and Urinary
Tract Disorders

(I) Studies of Morphological Changes in Urinary Red Blood Cells by Scanning
Electron Microscopy

Jun Hashimoto

To differentiate glomerular hematuria from non-glomerular hematuria, urinary
red blood cells from 5 cases of various types of glomerulonephritis as well as
those from 5 non-glomerular hematuric patients were investigated morphologically
by scanning electron microscopy. The influence of osmolarity and pH on the form
of erythrocytes was also investigated.

Echinocytes, erythrocytes with an irregularly contoured disc, spherocytes and
thin erythrocytes were observed in urine sediments, Thin erythrocytes were
observed in all cases of glomerular disease, but they were not observed in cases
of non-glomerular hematuria. Therefore, it was suggested that thin erythrocytes
are peculiar to glomerular hematuria. The cause of the distortion of erythrocytes
in nephritic urine was considered. They appear to be unaffected by the urinary
pH or osmolarity, but must be influenced by some other factors in the urine.
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1R BEE DRI I\ CTRAFRMERIVE R BR
RHERTH D0, FEABREHEKTH 0% g7
T5Z LI MRDOBE & RIT 1T5 & k%
BEINT % ETHEECTH S, Birch, Fairley? i1
197941 AL AHZE BEB BT X % RP AR ERILAE D
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EERRE L. FOdCARERE MR CL R T
MR EAR B A RT oL T, FEHRER
LR TR RMERA B E S W FIe—E D
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sett,® Rizzoni,® De Santo 5® X -TZ 5
L e R BRI AEE 230 & 5 I R RBSE: i D 7
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WHEIN TS,

EFEIRFPARMBEL ORBEBELEY,
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B E L. OB ORI IgA BiE
3B, Av v ¥y AHAEMCRIRER K, AEE
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1TH% (Table 1). Ll 1 10 Fio R Ak i
BReE 2R MNETHEESC CHRELL. RRE
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Table 1. Diagnosis in 10 patients with

hematuria
No. 1 IgA BE
No. 2 IgA &
No. 3 IgA B
No. 4 x4 vy APAEMEREREE 5
No. 5 BTSRRI &
No. 6 B EHE
No. 7 et
No. 8 &R
No. 9  ZEREmis
No. 10 EBEIRE MBS
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fE R S A [T 72, (® Au-Pd ion sputter
coating %, ® HizAEARETEMBES-570
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feCER L. &REFI2 % 100 @ okl
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Fig. 1. Procedure for the study of the influence

of osmolarity and pH on the form of ery-
throcytes

OEEAD M i RBE TR A TH -7 (Fig.
2). FEEE bR BRI ICEART RIC 313 % central
pallor i 7= 2 FuLEMERAMEAR L, x5
MR EE L ok cH 5 (Fig. 3).
ARERER SEG D SRR A5 &, FEFI 1T
IARMER ghost 233 LA LT H ot FDOM
WCIEHAL L o RIMBR S SAE L Tuvie, ¥ 3ERE
{LARMERD SARMENE B Y 0L E2bh
LHRISRE TH o7, FEFI 213 HEMWEAR &
b o T ARMERDN S D 5T, F I IEHILL fo ki
HRLB\AEEL T o (Fig. 4). il 3% FEH(L

?

Fig. 2. Scanning electron micrograph
of ghost cells (x10,000)

Fig. 3. Scanning electron micrograph of a
thin erythrocyte (x5,000)
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Fig. 4. Glomerular hematuria (scanning
electron microscopy, x2,000)

Fig. 5. Scanning electron microscopy
showing a thin erythrocyte (x10,000)

Fig. 6. Scanning electron microscopy
showing a thin erythrocyte (x10,000)

L7cRiiER 23 4 <, HBHE L% b -7 gkl
BT 1/30 e E7ehote. FEMELARIMER D
Wigkix g xisx L v, Fig (Fig. 5), WF
(Fig. 6), =ik (Fig. 7) /s FxmLic. fE
B4 b FEFBEKRMERSN 1ZEAE THote. IE
B 5 \XFRIMER ghost 2MLEHIE {FRD B T,
FRIfIER ghost LIATIX BEAa% b o RIMERAS
HOMNEDREX, BIEIRHCTHoTe. Fio
FIE BT M R H AES 1 & FIRRCRL R
DOHRIMIRT D -7 (Fig. 8). i)y, IFEhERE

Fig. 7. Scanning electron microscopy
showing a thin erythrocyte with
crenation (% 10,000)

Fig. 8. Glomerular hematuria (scanning
electron microscopy, x2,000)
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FEROIAY 25 ARG 6 X IEHE AR ILER & BB PARIMER 23F & A ETHote (Fig. 11). FEH]
FRMMERE S RAEL Tz (Fig. 9). SEFI 71X 10X IEH HRER M ER AR % b e,
EFRBERMIRINE & A ETH - 7 A ERRIRIL 2. FMBC T 5 pH OpE
ERLIRAEL Twio (Fig. 10). fEF] 8 11 H AR PH 5.8 @ V VERIEE WG = L% A% 135
MERM D57z, SEG 9 EFRIMER ghost A4y XBEE, FRIERE A D ARMEBR 3 X OV BRIR
FRa ot FEHLRMRIBDONT, B FRIMER 1 L 7= (Fig. 12). pH7.4 % X O

Fig. 9. Scanning electron microscopy Fig. 11. .Scanning. electron microscopy
showing echino-spherocytes and

ghost cells (x2,000)

showing a echinocyte (x10,000)

Fig. 10. Non-glomerular hematuria Fig. 12. Scanning electron microscopy
(scanning electron microscopy, showing stomatocytes and stomato-
% 3,500) spherocytes (x2,000)
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PH 8.0 TIXBIS i B AR 1o ds - 7o,

3. BB L pH DRERFIZAL A FRIMERTZRE
5% ppE

a. pHx7.4c—F L84 (A%, BF)

® 1, 200 mOsm/kg, pH 7.4 HIIC B\ C 7

Fig. 13. Scanning electron microscopy
showing erythrocytes with an ir-
regularly contoured disc (x2,000)

Fig. 14. Scanning electron microscopy
showing echinocytes and erythro-
cytes with an irregularly contoured
disc (x2,000)

MER X JWVie REME A /RrL 7z (Fig. 13),
@ Zh#uig 3 gefEo 100mOsm/kg, pH 7.4 %
WRCBT LEME R 7o, Bl L o iRk Bk
D% TR B L OIFEEL 2. @ Kic 600
mOsm/kg, pH7. 4B BT L, Bz fh
FeARMIRD LA LW EEHBRECEL. —
EOIRMER L BRARMERE /s 7. @ 55 3 B
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b. PH %M X BB E

@D 1,200 mOsm/kg, pH 7.4 ¥ ¥ > & 100
mOsm/kg, pH 6.0 DEWIC BT & iz KL,
BAAL o RIMER T 31T EEFEREOKRMEKCE
BARMERAY EU - REEE 7. @ 5 3 B
DRI Ek% 600 mOsm/kg, pH 5.8 DK IC B
T & O ORIz T F¥s REMPRInER
Db BNt (Fig. 14). @ 3 By o kit
BkA 300 mOsm/kg, pH 5.8 D g I B T &
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% #

MR D H RS IR NE T H 5 hIEARBREMET
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RICHEIRMIRD BT HSRE DL ETH 5 DI
B, BBRFREFOE L CIBRER AR T
FRIMEREHRETH , BERMERD H B
JEAMEL. LasUIERIIC X » TR FRIMERZ T4
ERLEHRILIELDL &L LIC WHE
DFEESL VI REERMLYEL CEKRET
HDHREBIR DI Tov. £ TEZBRXWE TR
V% IRIMERE TG DB 2 B D 7o D ISR ERIA AR,
Bl & IR IR EBHIE 4 5 BT\ TR R
M ERA AT E FEEMEIC X - THIZEL 2.

A BRAMEIMLR 3V % R ARkl BRIZRE D 45
X, ERRAEBCHD EERT5. ShlkE
LICHERIC R Th 4 DB BE I i
T ARLREMIET A E I SR L o JE#L
ARMERE LR hemoglobin % #IRRA i< % <
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o T 3% EEZDNDHRMERINESNT L - T

B A TR E S CRAEL 2. JEMILL T ARIMERIT Z

DIEA L 2 OFEMERIC 3 \ > T MR Rl 1 238
EL T ol ook CEROMER
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fo. TR OREGNIREE ORREZEILEET
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TAHREN Zh b ORERIC FELICE B2 b
na.

JESR BRI ME MR B C 1k ER BRI, &
BARMEBR, RV REAFO AR, FRimsk
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mEk (Fig. 11) 1%, KEBEERE O 5 3 B
THIM % L7 B % ffhi Rk pH
T AT EHRRB IO EEL, pH 6.0 TIXIE
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DIRFEC T & RO ERHE 3 L O HR
FMBRA R U7, T, S8REH % KL

(BE15% 1% 1989

600mOsm/kg, pH 5. 8 BIKIT 35\ > T b FRILERE
W ORFIEMARMER & R AR ARimnER
TH o THREEEMRCHEEN EEL BN SIE
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