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Effects of Keishibukuryo-gan on erythrocyte deformability

Machiko Sakacucui, Hiroko ABE and Shigeru ARIcHI

The Research Institute of Oriental Medicine

Kinki University

(Received Julv 19, 1984)

Abstract

The action of Keishibukuryo-gan on erythrocyte deformability in young and aged

rats was studied.

In addition, the effects on changes of erythrocyte deformability

caused by a high cholesterol diet were also examined.
Keishibukuryo-gan caused the increase of erythrocyte deformability in both young and

aged rats.
but caused the decrease in aged rats.

deformability in aged rats fed on a high cholesterol diet.

High cholesterol diet did not affect the deformability of erythrocyte in young rats
Keishibukuryo-gan inhibited the decrease of

Moreover, administrations of

Keishibukuryo-gan resulted in the decrease in hypotonic hemolysis and the slight decrease of
surface negative charge in rat erythrocytes but did not affect ATP level and lipid composition

of membranes.

Keywords Aging, Erythrocyte deformability , Cholesterol, Heat-induced hemolysis,

Hypotonic hemolysis, Keishibukuryo-gan

Abbreviation Keishibukuryo-gan (Gui-Zhi-Fu-Ling-Wan) ; H:#275 %4
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Table I Effects of cholesterol or Keishibukuryo-gan on serum lipids

Total cholesterol Free cholesterol Triglyceride  Phospholipid

(mg/dl) (mg/dl) (mg/dl) (mg/dl)

Young rat

Control diet 50.1+2.2 8.4+0.6 131.0+8.3 134.1+7.5

Control diet with

Keishibukuryo-gan 49.5+2.2 8.1+0.5 122.3+7.3 133.6+9.1

High cholesterol diet 65.2+3.1***  10.7+0.7** 146.8*11.7 177.3+14.4**

High cholesterol diet . =

with keishibukuryo-gan 66.5+3.5 10.8+0.7 122.5+6.2 163.8+16.0
Aged rat

Control dict 84.2+7.0 16.3+1.6 150.2+9.5 135.0+6.7

Control diet with 77.744.5 14.6+1.1  139.1+6.5  135.0+5.6

Keishibukuryo-gan
High cholesterol diet 119.1£7.2** 21.0£1.5* 253.4+15.8*** 153.1+8.2

High cholesterol diet ,x -
with Keishibukuryo-gan 117.0+10.7 19.4+1.8 225.0+16.4 148.0+8.7

All values present the mean + SE.
*P <0.05 **P<0.025 ***P <0.001: Significant difference from control

Table I Hematologic data

RBC Hemoglobin Ht MCV
(X 10¢/mm?) (g/dl) (%) 17]
Young rat
oung rat 709+13 14.940.2  35.840.8  50.0+0.5
Control diet with 726418 15.440.1  36.340.8  49.8+0.2

Keishibukuryo-gan
High cholesterol diet 713+12 15.4%0.1 36.0x0.6 49.8+0.2
High cholesterol diet

e et 715414 15.3+0.1  36.3+0.6  50.3+0.3
Aged rat
ged rat 812+11  15.9%40.1  40.5+0.6  49.4%0.5
Control diet with 770+14  15.14£0.1  38.2+0.8  49.1+1.0

Keishibukuryo-gan
High cholesterol diet 785+10 16.0+0.1 38.4+0.6 48.4+0.3

High cholesterol diet

with Keishibukuryo-gan 76715 16.0+0.1 37.4+0.9 48.3%+0.3

All values present the mean + S.E.
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RMERFGEFE  Z4 7 b ORIMERGKENEE Fig. 1 (a) The phase contrast micrograph of
i, BET Y MHTEL GEC, ROEREFO deformed erythrocyte

AR EROMSILE S BINA R bz, ZoT (b} The scanning electronmicrograph
of deformed erythrocyte

Table III Effects of cholesterol or Keishibukuryo-gan on deformability, fragility,
surface charge, ATP level and membrane lipids of erythrocytes

Deformability Hypotonic Heat-induced Electrophoretic ATP RBC membrane
hemolysis hemolysis mobility {(gmole/ Cholesterol Phospholipid
(u) (%) (%) (em/sec/V/cm) 10'"*RBC) (mg/10"RBC) (mg/10"RBC)
Young rat = . . -~ ;
Control diet 6.96+0.04 42.8+1.9 45.9%2.9 2.21+0.02 0.67+0.03 1.09+0.02 1.57£0.02
Control diet with e . ; - ; ;
Keishibukuryo-gan 7.18+0.08 37.6x1.5 47.24+2.5 2.18+0.02 0.66+0.02 1.11+0.02 1.59+0.02
High cholesterol diet 6.91+0.08 33.7+2.4** 52.7+2.6 2.20+0.02 0.68+0.02 1.11+0.01 1.624+0.02
High cholesterol diet with PO - ; - ; : . g
Keishibukuryo-gan 7.13£0.09 29.5+2.6 54.4%2.7 2.160.02 0.70%0.02 1.02+0.09 1.60+0.02
Aged rat - - ., 5 p .
Control diet 6.90+0.05 47.0£2.2 45.3+3.3 2.38%£0.01 0.47+0.03 1.06+0.03 1.49+0.03
Control diet with Keishi- .
bukuryo-gan 7.06£0.04 41.7%x2.2 48.4+3.0 2.36£0.02 0.48+0.01 1.08+0.01 1.49+0.02
High cholesterol diet 6.79£0.05 44.0%+2.4 52.6%3.1 2.4210.02 0.53%0.02 1.15+0.02* 1.554+0.01

High cholesterol diet with . o= o ; - - ’
Keishibukuryo-gan 7.03+0.05%  39.6%+1.7 55.2+2.3 2.38+0.02 0.58+0.03 1.14+0.01 1.57%0.02

*P<0.05 **P<0.025 ***P <0.001: Significant difference from control
1P <0.005 : Significant difference for high cholesterol diet




RF RIS ROE x4 (k- 247

L& 2L 72,
FRMEREIGEAEK - BT v P TlRaVATa—
NORFIZ L » CRNERBED IV AT 0 —VEED
ﬁﬁ&%mw%mentﬁ,%iﬁvauavx
:fﬂ~/l/ﬁﬁ kBB RRLN L2, IR
ey it$7/b BNTEST v T HKICE
ToEmrsASLNzA, avATe—LRICES
I HWHE N o, EERETIITE
£, ZHATHOT v FTHLINLDOREHBICE
BOVER%/RE %k H - 72 (Table III),
FROMATPEREST v P ORMERTITESF
Ty MZHWNTATPEEDEFHLE T LR,
EREST Y POEIVATU—NLAEBROATPE
B, BBAERET v FARILERIC AT MOMER
PRL, HEEFALOHZRGICL > TEH18MYT 5
A, BEEEFTFHLN L2, BET v FPTIRE
IV AT O— A, BEREFLCTALRMEKAT
PEBIZELEZ L L3 T2,

£ =

BHIC B0 BmAE, EEMER NSWR,
RER, BERYCICHEEL B TLHRALERE
BIELERBETH N FOREE -0 HEH
LIBET A LB TH LY, FOEBELERE

LCHMERBEOEESEZ b b, o
<, BRRmE I RASEE A WE T 2 ERDH 5 THE
2538 CORER S N, BRI Al R IEIR IS K B B
FAOMI T EIZ09(12 Y, 2R LS TR
BRIECRIETH B,

B 1l — & L CARRIZR TRV - RS AL
BEET Y b, BT OROBREREEE TR
LEmReEs rkic, BES Ty MizavxFu—iL
AR L 2B AORMIREFENET 2H0H T 5,
R, EEREOaL ZTF oL E ) VREDLH,
C/PHABEHEINE & i BEM 2R 2 L0 5
HTw B DEFRTHEE, £4 5 b FnEKD
BEEEYRAE, 2LV AT NLERRIESE, £
55y FMEIRERZEO LN LW, EAT Y MR
B ) v EREIZRRE T OMEm AR L CH Y, R
ﬁﬁ@ﬁﬁﬁﬁmn*iofﬁTwaéT%@ﬁ
RWEEND, UL, BEREMOE: AR
B LIC DT m%%&%1$%0,it%&&
X%#%Emm KR L Vv EWIBEL, K
MERAEF AL MR LA NERA L ) K E 2%
BERELTVDEI EETEL TS,

FRMRERRE S KR TS0 EBELETF L L

T, RMBRDAT P L~ L& Fr@E s nes
D, AFRICBITLIEFET v FLEST v bRk
ROKETL, EREMET ERICATP L~
ET2BHLNTWD, BIE, BMMERRERE L
TERARBY I & T\ 2 Pentoxifyllinid in vitro,
in O WTRIIBTLHRAKATP L~ t
ﬁ»?*ﬂ“ RMEREFEE 2 WET 2 Z b Tw»
By B ASEAEAMKATP L~V L CH
BOERERLTE LT, AT L 2R
R W 12 Pentoxifyllin & (2B S I B % 2
AAZXLC LB EHRENG, UL, ZOFEH
WIED ML AR MERE BRI IR £ 4 = X 4 & AR
12, $HAOBEBRL Ty, AR THELR
rARMEREE T EOELSEREDOE G L T
WEEWHEERS, AE, RPN Te T4 TR
v MRWNE T 7 F -ﬁ%’gﬁ‘ﬂ]ﬂﬂ@%ﬁi%
RRBEDNHFICEETH D & W?ﬁ&%%§¢6
&, FRMIRDZETRER Z T § 5 M KB ik
BLER, ZOBLBEA» LFRICRESNANLE
FHLLEIIB b,

B AFRICHEBI AR E £ L 2 ERER R I
HELET,

X ™|

1) Charm,S,E. and Kurland, G, S.: Viscosity in Clinical
Medicine. In “Blood Flow and Microcirculation (Ed.
by S.E.Charm and G.S. Kurland), John Wiky and sons,
New York, pp. 189-238, 1974

2) AbeH. Orita,M. and Arichi,S.: Erythrocyte defor-
mability in ageing. Mech. Ageing Dev., in press.

3) Choy,Y.M., Wong,S. L. and Lee,C. Y.: Changes in

surface carbohydrates of erythrocytes during invivo

ageing. Biochem. Biophys. Res. Commun. 91,410-415,

1979

Detraglia,M., Cook,F.B., Stasiw,D.H. and Cerny, L.C.

: Erythrocyte fragility in ageing. Biochem. Biophys.

Acta 345, 213-219, 1974

Nagasawa,T., Sarashi,A. and Kojima,S. : A capillary

tube centrifugal method for the measurement of cel-

lular deformability. Osaka City Med. J. 26, 1-6, 1980

Nagasawa,T.: Deformation of transforming red cells

in various pH solutions. Experientia 37, 977 -978, 1981

Seeman,P. and Weinstein,I.: 1. Erythrocyte membrane

stabilization by tranquilizers and antihistamines.

Biochem. Pharmac. 15, 1737 -1752, 1966

Zeiller,K. and Hannig,K.: Evidence for specific organ

distributions of lymphoid cells. Hoppe ~Seyler’Z.

Physiol. chem. 352, 1162-1167, 1971

9) M %, RITCE®, M T : latroscan) K MIRERIEE

'

wl

6

~—

-a

oo



248 FIMEE 2S5 (Vol. 1 No. 2 1984)

FAEA~DEHE. Clinical Laboratory 21, 837-844, 1980 13) Nakao,M., Nakao,T. and YamazoeS.: Adeno sine

10) KIBKB EREFICBII2H LI —BHIcB s hie L triphosphate and maintenance of shapeof the human

—. {A#% 10, supple. 8-12, 1983 red cells. Nature 187, 945-946, 1960

11) Shattil,S.]J. and Cooper, R.A.: Membrane microvis- 14) Stefanovich,V.: Beeinflussung des ATP-Gehaltes der
cosity and human platelet function. Biochemistry 15, Erythrozyten durch pentoxifyllin, Med. Welt. 26, 1882
4832-4837, 1976 -1884, 1975

12) Cooper,R.A,, DurocherJR. and LeslieM.H.: De- 15) EAEM AT 20 > LIRS, EILFE 53,
creased fluidity of red cell membrane lipids in  Abet- 1267-1289, 1981

alipoproteinemia. J.Clin. Invest. 60,115-121, 1977




