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

(II) Use of Wright’s Stain in Differential Diagnosis between Renal and
Urinary Tract Disorders

Jun Hashimoto

To improve the method for differentiating glomerular hematuria from non-
glomerular hematuria, urinary red blood cells from 30 cases of various types of
glomerulonephritis and 25 non-glomerular hematuric patients were investigated
morphologically by Wright’s stain of dried sediment smears and phase-contrast
microscopy.

It was often difficult to differentiate thin erythrocytes from ghost cells by
phase-contrast microscopy. On the other hand, as the hemoglobin of red blood
cells was stained by Wright’s stain solution, it was thin erythrocytes could be
distinctly differentiated from ghost cells. (Accepted on October 31, 1988) Kawasaki
Igakkaishi 15(1) : 94—101, 1989
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Table 1. Diagnosis in 55 patients with

hematuria
M | F

IgA B5E 10 8 | (case 1~18)
%g%zﬁ A IR 1 | (case 19)
BT RER A K | 2 (case 20, 21)
JE P B 1 1 | (case 22, 23)
SHETHRBRGE L | 2 (case 24, 25)
EHWE=V T E=T 1 | 2 | (case 26~28)

SEHRMER K 1 1 | (case 29, 30)
SHBEIER 1 | (case 31)
BHEETE L 1 | (case 32)
SRR 1 1 | (case 33, 34)
EHE 1 (case 35)
REEFER 6 | 1 |(case36~42)
PR 2 (case 43, 44)
EORVAS 2 (case 45, 46)
EhRE 1 (case 47)
Efiokes TS 1 (case 48)

nut cracker % 1 1 | (case 49, 50)
LB HIRE 1 (case 51)
VUR - itk 1 (case 52)
PR 3 (case 53~55)

a. Wright $uapkic X 2855k

O #BK% 1,500 rpm, 5 fELL, ThE
Z8% vy 7A7 i visk 0.05ml #inx TR
L7 @ 274 P75 2 &KL, 1RMH
IR T o2, @ ¥ v — VAT BEKHEIC
Wright a4 10/™ T L, &% L T34
HiRE L /c. @ Wright v Hig # ) (pH
6.0) % 10 BKECH T, EBRAL T3 2kkR
‘L. ® RYEKCTHhE © wmgfgditd
AFlEHWT »3—27 35 21 #A. @ Nikon
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O® #5&K 10ml% 1,500 rpm 5 /&L L,
@EEIMI B TCHRIOImlI Y F52F,
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Diaphoto TMD % F\» 400 & L 7e.
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B#fR X OGRMER ghost B 3FFIC L 7. B X v b, BEATMAEAIIC hemoglobin
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Fig. 1. Urinary sediment—non-glomerular Fig. 3. Urinary sediment—glomerular
hematuria showing discocytes and hematuria showing thin erythro-
stomatocytes. Wright’s stain, x400 cytes. Wright’s stain, x 400 (case 10)
(case 43)

Fig. 2. Urinary sediment—non-glomerular Fig. 4. Urinary sediment—glomerular
hematuria  showing echinocytes, hematuria showing thin erythro-
sphero-echinocytes, and ghost cells. cytes and’ echinocytes. Wright’s

Wright’s stain, x400 (case 48) stain, x400 (case 11)
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Table 2. Differential count of urinary red
blood cells
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BB B EHHOEIC S W THEBREY L
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4. O RebpAmEE, @ RHEEE, OR
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2 X BRMBROSHE, §HE oMo MHBEGR A
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1. Wright $efayk ic X % RefrmER OB 2L
(Figs. 1~4)

Wright a2 B\ C &REFI O R ki Bk
& ARE, BRE, JRMiBk ghost BRIZ/ME L 7ol
R Table 2 ©h 5. AERAGEBH T 3R
DIRMERDEE 4« Te Bl & THE L 7228, K85B5
C—ED HA X Rbhicd -7, BEE FRiER

Table 3. Counting ratio of hemoglobin
rich red blood cells to hemoglobin

& BR (k& Bl I % B 5 9 A 0 less red blood cells and ghost cells
A%t | BEf [ghost AFf | BB |ghost < "
o | o L% G | G [ ARERBH | FRRERBH

case 1 57 31 12 || case 31 93 0 7 case 1 57/43 case 31 93/ 7
case 2 2 1 97 || case 32 98 0 2 case 2 2/98 | case 32 98/ 2
case 3 67 28 5 | case 33 | 100 0 0 case 3 | 67/33 | case 33 | 100/ 0
case 4 13 13 74 || case 34 55 0 45 case 4 | 13/87 case 34 55/45
case 5 50 37 13 | case 35 91 9 0 case 5 | 50/50 case 35 91/ 9
case 6 26 73 1 | case 36 9 0 91 case 6 | 26/74 case 36 9/91
case 7 45 51 4 || case 37 95 2 3 case 7 | 45/55 | case 37 95/ 5
case 8 49 40 11 || case 38 99 0 1 case 8 | 49/51 | case 38 99/ 1
case 9 31 58 11 || case 39 97 0 3 case 9 | 31/69 | case 39 97/ 3
case 10 15 84 1 || case 40 83 0 17 case 10 | 15/85 | case 40 83/17
case 11 21 79 0 | case 41 97 0 3 case 11 | 21/79 | case 41 97/ 3
case 12 10| 88 2| case 42 | 89 0 11 case 12 | 10/90 | case 42 89/11
case 13 29 57 14 || case 43 98 0 2 case 13 | 29/71 case 43 98/ 2
case 14 20 53 27 | case 44 | 100 0 0 case 14 | 20/80 | case 44 | 100/ 0
case 15| 20| 65 15 | case 45 | 80 0| 20 case 15 | 20/80 | case 45 80/20
case 16 2 15 83 || case 46 53 14 33 case 16 2/98 case 46 53/47
case 17 53 45 2 | case 47 | 100 0 0 case 17 | 53/47 case 47 | 100/ 0
case 18 42 51 7 | case 48 75 0 25 case 18 42/58 case 48 75/25
case 19 35 23 42 || case 49 | 100 0 0 case 19 | 35/65 case 49 100/ 0
case 20 20 72 8 || case 50 | 100 0 0 case 20 | 20/80 | case 50 | 100/ 0
case 21 33 62 5 || case 51 | 100 0 0 case 21 33/67 case 51 100/ 0
case 22 16 81 3 || case 52 89 0 11 case 22 16/84 case 52 89/11
case 23 36 45 19 || case 53 | 100 0 0 case 23 | 36/64 case 53 100/ 0
case 24 61 35 4 || case 54 | 100 0 0 case 24 | 61/39 case b4 100/ 0
case 25 26 66 8 || case 55 96 0 4 case 25 | 26/74 case 55 96/ 4
case 26 24 61 15 case 26 | 24/76
case % 37 83 10 case % 3; ;2%
case 7 51 12 case A#/BEt+ghost
case 29 | 31| 55| 14 case 29 | 3rygs | (AB/BEEtehost)
case 30 26 16 58 case 30 | 26/74
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ARREERBETILAICED bR, Zhickt
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B#f & FRifiEk ghost FEAFefathic Z L\
LLT—2okk#x, AB/BE+AkEk ghost
BEtbAx Rediz (Table 3). SRERFEES D5
B BRE+ARMER ghost FEDEIE 280 LA b
b - fEFIE 30 FH 10 41 (33.3%) TH o 1.
T LT IRARERABIEED 5> b AR 80 %
P % 7= fEFNT 25 Fidh 21 61 (84.0%) T
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Table 4. Counting ratio of hemoglobin
rich red blood cells to hemoglobin
less red blood cells

IR GBS eIk kBB
case 1 65/35 case 31 100/ 0
case 2 67/33 case 32 100/ 0
case 3 70/30 case 33 100/ 0
case 4 49/51 case 34 100/ 0
case 5 58/42 case 35 91/ 9
case 6 26/74 case 36 100/ 0
case 7 46/54 case 37 98/ 2
case 8 55/45 case 38 100/ 0
case 9 36/64 case 39 100/ 0
case 10 15/85 case 40 100/ 0
case 11 21/79 case 41 100/ 0
case 12 10/90 case 42 100/ 0
case 13 34/66 case 43 100/ 0
case 14 28/72 case 44 100/ 0
case 15 34/66 case 45 100/ 0
case 16 10/90 case 46 79/21
case 17 54/46 case 47 100/ 0
case 18 45/55 case 48 100/ 0
case 19 60/40 case 49 100/ 0
case 20 22/78 case 50 100/ 0
case 21 35/65 case 51 100/ 0
case 22 16/84 case 52 100/ 0
case 23 46/54 case 53 100/ 0
case 24 64/36 case 54 100/ 0
case 25 28/72 case 55 100/ 0
case 26 28/72
1y
case / A B
case 29 36/64 (AB/BE)
case 30 62/38

(155 15 1989)

(88.9%) LREMHTH T, AREMEERCE
VT BREERILERD (595 €413 30~92 % & 3k
HRERAE BB L THL TS » T,

2. RrHIZEEBE#EEC X 5 R EPED
# 2% (Table 5)

HRERBEBOIC B\ T EHRN 80 L ET
H o THEFE 30 Gl 17 6] (56.6%) TH HIF
AERBRBONC B CTEHBRN20% U T TH -
TIEGIE 25 B 14 1 (56.0%) TH 7. B
A B U7 RG] 3 SR ERMAE A 30 Bl 13 6
(43.3%), FEAIRGBEB25BIF 1141 (44.0%)
Th o7

3. Wright§eta gz X % R bR Bk O Fe i b
ESREREAARRAT R oBfR
REPFRIMBROGEMECOWT ISIFEEE+
BRER) & (PEER+SER] ORcEBEE
NABH NI (P=0.01). T7ebb IgA BiE

Table 5. Proportion of dysmorphic
red blood cells to urinary red
blood cells

HRIRGEBH (%) | FEARRGBEEL (%)
case 1 77 case 31 25
case 2 85 case 32 6
case 3 52 case 33 15
case 4 73 case 34 52
case 5 84 case 35 38
case 6 88 case 36 58
case 7 77 case 37 35
case 8 92 case 38 10
case 9 81 case 39 22
case 10 84 case 40 51
case 11 84 case 41 12
case 12 86 case 42 25
case 13 71 case 43 11
case 14 74 case 44 13
case 15 85 case 45 19
case 16 98 case 46 57
case 17 76 case 47 27
case 18 63 case 48 37
case 19 84 case 49 20
case 20 85 case 50 16
case 21 94 case 51 16
case 22 84 case 52 13
case 23 72 case 53 20
case 24 82 case 54 0
case 25 82 case 55 19
case 26 36

case 27 93

case 28 60

case 29 64"

case 30 69
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