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Plasmodium JBJF BB ES =5 Y 7iF, 13 A
E2F Ol - HBIORE R EET 3 5RBTHHD, &
DTLEER~T ) 7 It~ 7 Y 7, SHERE,
KIE, ZDMOBEEPOEMARAEDCT B R 2 H
{, =7V TROFERERLEOTWS. ZhboHAk
WR L LT, ARiEkicHd oEEREE, FEFRORIE
BUG, SeIESHRrin & OB B 2 RIK L 5 R
ROBFERERT, MFNRMRORESE, 288X
JRETDMIRELICEES  HBMEBSFRESEE L ShTwn
%5 (WHO, 1980 ; Chongsuphajaisiddhi, 1981). U#»
LaRG, =79 7OREMEICEL T, R4S
I Tninn.

PRSRETFICBNT, FEHEDIE~T ) TRRICES
THEEIN D IKEBFREOREBAMANER LKA TS H
T, ER~U 25 ) 7ICBITBMP~ES v €U
FHAEOLET L ZNICHEE RIETEREZBR U
B, BETOMANELN IO TEOMEL#ETS.

wHEFiE

1) B$RIU~=7Y 7R

<7 YU 7 IR ORCHERE & EBURYYIIE, 54, B
D ddY = v 2 (FERERBYEERFMES) & #H
L, W LIRE25+1°C, BEF40~60% D&M T

ARHFIE D — 1% B0 57 4 B A RHERF S — M C
(REE® % 57570158) O#iBhz Y THbAL. BLT
HEeET5.

D BRI A A M D O SR B R

L2 &S

FlL. Bl ddY =¥ R cEEHRE LS Plas-
modium berghei NK 65% F\v\, Bt~ v 22> bR
fL7e~tY VIO RmERE L DR BFE R+ B E
L, 8K CHEERARLTO0.1ml fic& Rinskl0ME
EEDX O CHEL, ZofRMkE <Y 20OERAIC
0.1ml HFEL TRLSET-.

2) #if

FREAEALFN T 2 — 2 —OREICIE, AREBNCE
BERBEDOIEDL D E &L 5 7H6 : 00~8: 00 a.m. @
P BRI U 7o ik & e, FEE e B~ v
2 LN 2, 3, 4, 5, 6 HHORY <Y X
DEENICR T F— v (50 mglkg ) & EH L CTHREE
L, Bz UBLTEBR2S ~”Y) U b UL

AnceEm L. 2o, ~Sy v+ Y va (pH
6.8~7.0) X% pH OEHEPi <D, 20 EHE
I ENRIZ L.

3) BREH

K#0.6N EHEEL0.5 ml ICHRIME % DO #AK0.1 ml
EF, BEELTHREAL, ThE0°C i210~305H#
BLTA 53,000 rpm T3 HHEL, *0LiE0.3ml
% —30°C IZ@iss LT mH2,3- Phak 7SV Y V@
(2,3-DPG) & ATP OJIERICREFL, BRILEAD
MHELBOREIC L. &8, AP TI2,3-DPG
L ATP oWl AMER L f/MREBREL Ty
LA LD, Zhid2,3-DPG DIF & A LA FimEk
ZEEhTWsZ s, ATP 2o ThAallic5H 5
HILER & M/ MR OEIA T RmER I U TN I, %
D Pso ~DEENIEHL DD LEXTNLTHD.

4) Mg pH L EFTMGHARICIS T 5 EERATFIES
DRE
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Bl TE 3T REICH T AEMEKICEVIC O
4T pH ZRIEL 2.

¥z, FEMEO—EHZEESIEEEEIC X
% Hem-O-Scan ~% 7' m © VR THHAMR /F ik 3% B
(Aminco #) ZHWT, ZOMBEMEERLHEHL,
CHIC X ) BRERIFIE S0:=50% %5%% Po: DfE
(Pso) ZEMLE. L L, ZoBFLHEHRORHIC
BEFOITLOEXDBEWD SN T, HFREKILONWTD
b2, LXic3~4EHLIHR»OHEML
7z Pso DEMMEE bOTHEMEL Lic. B, BREH
it e FTIE37°C THIET A 0ONRAITH DA, &
EE I~ U AEBEORIEMEN?6°C THODT,
ZORERMTCREL, pH b Z ORETRIEL .

5) IMyEHE

S M OMERHEAR £ ER L T Giemsa %
L, FREPERLTHL,00E KLKYEL, Zh
ZE D BRBGERMIKOFEAR TR L. ~< 7Yy b
(Ht) i3, kE~<bt27 Yy MEIZLY, ZO—IH
% SEAL-EASE (Clay Adams) TH U, TMIE~< b
7Y v FERLOEET11,000 rpm, 5 43EEL L TRD .
~EFuty (Hb) BEERVT VA IAESvEVE
ZEB~ES R EUVFR T a— (FEMIR) XV
E L.

6) MIBORIE

3) ICRRBREABOEFE.2 ml IV, $IHBK
SEREREICE DT 7— 7 A+ (Boehringer Ma-
nnheim) X VPE L. &B, 0.2ml OLFEIED
NiEne i, 0.1ml ©_FiEiC0.6N EHEHEREZ0.1ml
Mz <HikE L, 2OREEZHELL.

7) 1H2,3-DPG & ATP DOHIE

—30°C T1~5HMEMERELBRERRO EEE
sSEEMEL, —hic0.6N K:COs £0.3ml iz TK#&
L, 1543%3,000 rpm T3 HELL, 20 EEE2,3-
DPG LATP OJEICHWZ.

%7, 2,3-DPG %, ki EFE0.1ml 2T UV %
SRR X 52,3-DPG 52 + (Boehringer Ma-
nnheim) XX VHPIELT. ATP Iy 7=Y vr—nv
72— ¥ KIS X B EYEXEFIHL 7= CHEM-
GLOW ATP W#MEREY 27 - (Aminco #) &
WTHIE L722S, RIKicix firefly lantern extract (Si-
gma Chemical Company) &L D ATP (¥ ~¥
) 2EHALE.
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Fig. 1 Increase of parasitemia in mice after
inoculation. Mean = SE

A |

1) B~ v AN TOR BB

Bit=v 27V O Fho #WiEr» 5L (Fig. 1),
DR AR 2 H%00.8%% b PIE11.3%, 34.7%, 64.6
% LIERAMIC R LT6 H#ITiX81.6% LY, AR E
LEHMOWREELTE HD 7T HBIZHIT TET L
Iz.

2) Hb, Ht BIOEHFMIK~E 7w €V RBE
(MCHC)

Table 1 DZ ¢ <, Hb BEREMI BRI VAERD
WLERL (p<0.01), 4ANSL5H%KLANDH6H
BT T, EHIRELLWP LI (p<0.001). Ht fE
FHERE 4 B> LEMEZRL (p<0.01), 4H2H5H
HBLE5ENDL6 HRICOTTHOETAEETHL Ok
(p<0.001). iz, MCHC i34 3 HELIRE, FERK
YutBEE O hic e LIEEE R L7z (p<0.01).

3) Pso (Fig. 2)

Pso (3FERYLctBAED39.8 mmHg 1T L, BRYLEET
FEERE3 A% (44.0mmHg) 225 #5L (p<0.001),
ARB IS OIHMLT 50.7mmHg 123 L 72 #°
(p<0.001), 455 HK%E 5 BN DH 6 ARITHITT
BEBOEBEED Lo,

(38)
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Table 1 Time course of changes in hemoglobin, hematocrit and mean corpuscular
hemoglobin concentraion in control and Plasmodium berghei infected mice

Days after inoculation

Control 9 4 5 6

(n=16)* (n=15) (n=14) (n=14) (n=15) (n=15)
Hb (g/dl) 12.7+0.2 12.2+0.2 11.6+0.3 10.8+0.3 7.24+0.2 4.9+0.3
Ht (%) 40.8+0.6 39.5+0.6 40.3+1.1 38.1+0.5 26.6+0.7 17.5+1.2
MCHC (g/dl) 31.1+0.2 30.9+0.3 28.9+0.3 28.4+0.4 27.2+0.3 28.1+0.9

Values are means = SE. Hb: hemoglobin, Ht: hematocrit, MCHC : mean corpuscular hemoglobin

concentration.
*n: number of mice used

40F

35+

CONTROL 2 3 4 5 6
DAYS AFTER INOCULATION

Fig. 2 Profile of Pso increase in infected mice.
Mean + SE

4) 2,3-DPG (Fig. 3)

2,3-DPG OHIEES Hblg YV ICHELTEOE
Bhe 45 L, JERYesBEED29.5 pmol/gHb iZH L, &
YRt CIIBE 3 H#% (25.3 pmol/gHb) » bAEED B
AHbh (p<0.01), 4 H#% (23.0 gmol/gHb) » 55
H# (16.5 gmol/gHb) 22} Tix, T HIFELWED
DN, 5HLD6 HERLH T TREEOEHER
Wwixhole. FEiz, 2,3-DPG DRIEMHEZ FRMER 1 ml
UDICHELTZOEEE AT, R B ic
U, BRLEE T 3 HRURICARORY B A bhic
(p<0.001)

28, #EEEICB T3 Hb #EL2,3-DPG EED
ZEh ik Fig. 4 ITRLI2 L& M (r=0.7686,
p<0.001) 233 bhiz.

5) ATP JEpELifik pH

(39)
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Fig. 3 Profile of 2,3-DPG and ATP concent-
ration changes in infected mice. Mean = SE

Hb 1g ¥y OWPWEICHE LT ATP OEFE H
5L (Fig. 3), JFERRYLtMREED 6.07 pmol/gHb T b
U, RRYeBECI3HERE 3 H1%125.61 umol/gHb(p<0.05),
5 H£I212 & 5125.05 gmol/gHb 2% T WA L77,
6 Af£121%6.34 pmol/gHb iz #finL 7z (p<0.001).

Mk pH (Fig. 5) XFERRYHIBEEDT 4212k, JK
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Fig. 4 Correlation between Hb and 2,3-DPG
concentrations in non-infected control (O) and
in infected (@) mice.
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Fig. 5 Change of blood pH in infected mice.
Mean + SE

YRGS H (7.39) b4 HB (7.23) hFT
ELLETL (p<0.001), &£5125 A 6 Hi%(6.97)
23 TOEEDOEKTAET L (p<0.01).

6) IfhElEE (Fig. 6)

FERRYL R EED3.2140.74 gmol/ml 2l L, YR

(40)

151

10

LACTATE (umol/ml)

O CONTROL 2 3 4 5 6
) DAYS AFTER INOCULATION

Fig. 6 Change of lactate concentration in blood
from infected mice. Mean *+ SE

TIERE3 HE2bEML (p<0.05), LI LERAMIC
BEOBMERLT (p<0.01), 6 HEITITHBED 4
LI 113,96 pmol/ml 23 L 7-.

z =

<7V THECEIERPARAIRTHDZ Lidime x
Teinn A, AW ddY <=7 % & ZRICETER
Yk OX#T P. berghei NK 65 1 & 52 EBRANAfh~
FVTOREET NV ELTHEYSTHIr R, P
PoRFEL DB LTHEORRYTHSH. FOKE,
JR B OMEHERS L BRI BRE S T, KERIZBWTY
BEINTLL, REEES ARICTF64.6% (46.7
~73.2%), 6 A#121381.6% (71.9~88.4%) 2%+ 5
BVWHIEZET 254, ThETOREEHTHRYL
NHEEEETOHIMIE L (Greenberg and Kendrick,
1958 ; Ohtomo and Katori, 1972 ; Eling et al., 1977 ;
Contreras et al., 1980), L»bZOFBHFICAE~ S
Y7 GET 2L DIRIERRB T2, =5V 7D
IRHBAHREIIIGEIZ b L X0, AW, 098 S BF
e, oI V) 7 EOMRE L LUITE DR
Bl SIELFASh T 3.

—7, EBFEIRTIL L, BB L L LI
T5HIM%E Hb BEZIEEICLTAH% L, #ME3 Higd
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Fig. 7 Correlation between 2,3-DPG concentra-
tion and Pso value in non-infected control (O)
and in infected (@) mice.

DEORDERY, DHAHITHD L THECRME R
FToHZLymbhic., £, 2 HE» D 4 HEICH
TTR® b Pso O (BRI OA S FB)
13 Hb JEORICER T 2 BREREE T IcHT 54
FEEO—o L Ebh, ZIMmED SRk~ DR
HBEAFICEIREEZ S (2T E b0 LEX LS.

Z 0 Pso OEMICEET2HT 123 1) BELA,
(2) pHET ((H*)#40m), (3) Pcoz EH., (4)2,3-DPG
BLU ATP o, (5) MCHC ol KA HEEL
EhTw? (Bellingham et al., 1971; Hlastala and
Woodson, 1975). 77U, FAFEBRIZH- Hem-O-
Scan {ZIREE & Pco: —EIRFEE NS, 202K
FIC X 2B N DD, P. berghei Rit~< 7 2139%
BOHER LRI IR THET 50T, Pso i3 in
vivo DEN IV EFRAPEShIcLBbhs. Fi-,
Pcoz izonTh, BHi#~ T Y 7BEOEEN TIRE
BEIVETLTWBZ L2, #ERS (1979), Mar-
tell et al. (1979), B9/ iRk - ¥5F (1980) iz X -> T
ENTEY, Pr33BEPRE~T AL bR ED
X, in vivo TD Pso ZEHIEETHZD b &k 7
V.

MCHC @ Pso ~DRBICBIL Tid, Zhatlg/dl #
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M3 3 & Pso #°0.5mmHg #in+2% 4% Bellingham
et al. (1971) OWER<= T 2OPAICLBEHS S L
LT, FRRRBREICH L, BRLficB i) 2883 H
#E%D MCHC O3 2 ~4g/dl THBDT, 2h
I2& % Pso OWF 2mmHg LIFicd ¥4, MCHC
IZE % Pso ~DEENIHD TEMTH S.

2,3-DPG & ATP ZEEF%E L AT 2 RE TR
Hb L& L TEHRRAMMZET S L3abhT
W3%, ATP XV ZORMEKNEEN TS H I v
2,3-DPG DOEBOENELW. LA, KEBRTI
2,3-DPG M BREB & L IS L, Pso 1Z 24 L 3AH
BIZ RL T8N Lz/z% (Fig. 7), Pso OLHNI2,3-
DPG OFLIcX>TRFHATE 2. &7z, ATP
BERESBRETRAL, Th T Pso 12 ERREE & 138
AV LT hEnbinws bicihd. bokdh, B
SH#NS 6 BRIZHITTIZ ATP 23008inL Twn
3%, Zh$2,3-DPG IcHilEFHEEnic £, L
2 bIEE, K#sro ATP i3 Mg A& LT Hb
LOFEENDVFHREBCHERET DL 2E1D L (Ber-
ger et al., 1973; Gerber et al., 1973; Hamasaki
and Rose, 1974; Marshall et al., 1977), Pso #EHN
WZixBELiEnz L Bbh 3.

Mg pH OZBN, #HME3 A5 5 HEIC» T TD
ETF2BELL, Pso HMOERH IO TWE EEZ DA,
WREEOEICE BvADHBEBER (t=-0.7553, p<
0.001) %37z (Fig. 8). = pH KTz £HT 3 B
SREMHROLEL B (Pso #51) X Bohr ZhE LI
i, log Pso @ pH k771 % 73 Bohr {23iZ~wv 2T
1¥—0.63log Pso/dpH L=t Tw? (Ulrich et al.,
1963). FRFUICE SV TIERYH BT pH7.42 D L
&1239.8mmHg # R L7z Pso DEREEZ pH OEFH
HoNTBREHOZhICHESED L, ERE3IHEEZ O
pH 7.39 T?D Pso ¥ 41.6 mmHg (FERIEEY 44.0
mmHg) 4 H#%® pH7.23 Ti& 52.4mmHg ([7]50.7
mmHg), 5 H#® pH7.07 Tix 66.1 mmHg (J7 52.9
mmHg) 1252 Licin5, ¥z, B4 HE» L5 H
#BizhFTi, 2,3-DPG O@AdiEH, MCHC &F
DTLE Pso 2RV SEIERI MDD, Pso
DEBCIFEZEELRDEL Aol bD L Ebh3. ik
B, BFES HII1Z7.07, 6 H#126.972 pH 2METL
THEY, ZoDHIz2,3-DPG ¢ MCHC I2iz HED I
TZ& B2 L 63, Pso @ #MX Hbh
mv. ZFOREDLISLLT, A M~ESwErUFRK

(41)
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Pso y=—24.17x+221.8
mmHg r=—0,7553
n=289
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Fig. 8 Correlation between blood pH and Pso
value in non-infected (O) and in infected (®)
mice.

X v MiEo BESFMESE L 2% Darling-Rough-
ton B2 %E 2 5h % (Darling and Roughton,
1942). +74 bbb, Van Assendelft ZTRDZ A F~E
7w ¥R IERY R T0.7£0.3% (Mean®SD),
BAE 3 H1£0.9+0.3% Chof=nicxtL, 4 H#E 1.7+
0.7%, 5 H14.8+1.5%, 6 H1%8.2+4.2% &LHimL
TEY GRER), Zhd Po 2B SE5HMIER
LTWbbDeEZONS. £, ZOffiicd Bohr %
¥ 72{k (Hlastala and Woodson, 1975) {2 X Y Pso ®D
WINARE kol t, HBWE Hb IR T 52,3-
DPG DM Pso DRDICRBLLIZZ L7 EREZD
3, RBEBEORINCEONEMEI D lnv.
& 5iZ, Z® Bohr {#¥itt FTid—0.48 log Pso/4pH
LENTW32 (Roughton and Severinghaus, 1973),
BHEM <5 Y 7HEE I BT pH 7.128 (HEER D,
1979) 7z HNZ pH 7.17 (Martell et al., 1979) D#4:
FloHBDT, E FTHZDX D7 Pso DEHIEY 5
BT LDBTRREND.

A8, AERTIE pH BE&MIZOWTHE LD AT
» 55, Hb OFEET B RMERA D pH 25T bJIE
THLERDS. Tibb, @EFMEKS pH (pHe)
FARMERA pH (pHi) K V&L, AV CERERED

PHL™S 8 y=—0.0426x+7.53
. 2anl r=-0.9158
o5 s - n=289
oot
N L]
..’\‘
. 0
L .o
. .o
o
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Fig. 9 Correlation between lactate concentra-
tion and blood pH in non-infected control (O)
and in infected (®) mice.

LR e L izmEkNst O pH #2 (pHe—pHi) 2385500
TRz ERmBNTWSH (Duhm, 1972), =5V 7R
YeRMERTIX2,3-DPG DETFICMA T, HRIMIREDFE
EHECHESL, pH BELEFHTI0LEX LR
55 THBD. L L, Deslauriers et al. (1982) i<
v 2 DIEH MR & RYLI kI 38 1) % FRILEkPISF o pH 5%
Z% ¥P-NMR (HREKILRERE) 2V CHIE L7k
B, WHO pH 823511 <, LHi0.15Th o L]
ELTWS.

pH DOETFICE L TRMHFLERMIRE ~ 7 ) 7R B0
FEBZD ATP BEALHFIKNBECKTFLTNSZ
&5 (Homewood, 1977), @Ik L T DEHPE
BTHLHAMPRELEEBERITL TS LD LREE
Nl |METHIE, BEERL L bITEmT23me
NichlifEd 3 pH o EB & 0 [ By ARG
(r=—0.9158, p<0.001, Fig. 9) ¥z z Lix, 9
B pH KTOXHICAEDTWIZ LERFATILO
ThHHY. Fiz, BRI L <, FinEks o pH 3R
BADZRIVEL, Lrb=5 ) 7TREDERL LD
IR WM AY pH 2 —BIET & ¥ 2 MRz
DTWBHZ EbELLNS.

—J5, Pcoz OFRIMIE~DEHFIZHE L TiX, &EEBRTIX

(42)



MEHT ADHHEEHL TWENWDTER TS ENT
v LL, Ao L L, B~ ) 7HRET
13, EIERFIZ Pco: DIETFAALHR, ZhizkheL s
PERAEIZ T ¥ =Y 2 2 RET B FEICERA LTS %
DLEXLNS.

LA TREREDIRME, b b AL ER AR I AR O HSE
%% phosphofructokinase (PFK, EC 2.7.1.11) D&
1t, »2WIHECHHICERT 52, £dTHHEH
L LToD ATP o) (Uyeda, 1979), FRfLEkIzIBWT
132,3-DPG OZH), & 53 imEE2,3-DPG RO
HFTdh2 deoxy Hb DEHE/XE % B (Ramaish,
1974). FH1IRLERBL L LZELWEY B bh D
2,3-DPG 3RILEkN PFK OBHELE L, AREET
KAKELELELTWS., £k, R biclmt 3
Pso {2 FRMERA DIKEEFRIREE, deoxy Hb iz Enk
LTHY, #L7 deoxy Hb ~D2,3-DPG OfEAIT
RILERNEERE2,3-DPG # — @RV S €3 Rk L,
PFKOifHE% & HicHAk 4% (Minakami and Yoshi-
kawa, 1966; Ponce et al., 1971). %5 2 ITRiz X 3
ATP oV b %7 PFK OBEZE L, B2 {EE
TOEEEZLOZ L HESHTEY (Uyeda, 1979;
Ramaish, 1974), Zh & OISR AEFHEE, FLEEARD
BinckE<EELTWB LD EEZBNS.

Flo, MRFERE, SLEEARR L pH BBh L (3
EHL, —BICHREOETICHE LBOER IC L 2 T
pH DMETT2 LI 74— FAAv szl S h
. Z OB fREEOBSEREESR PFK O ER pH 2557
WAV FIRICH 72, pH ETICE Y K& IEHET
ZRIEFTZLIGERLTWS. LI L, =35 7RYLR
MFR TR iR PFK 3 ERMEERIC b R SEIENWE
WpH 28 L, BICX ST pH MMEF LA THLIE
HBET LA D@D 7 ¢ — ¥y 7 kS ESE
T, BOBREEREETLICES. ZORRELKL
pH {&Fi% Bohr 5 L LT Pso 2 #NE+, [KEEFER
E~OREERD—2 L LD TS,

¥ FE

<7V 7 BEE BT 5 KRB TRIE DR RE A TR 3%
2EHTDHNT, ER~YUZR<T Y TIZBF S Pso @
FEHMER & 2B E RETHRTICo W TR
L, ROME% x7-.

1) 54, #Ho ddY <7 2 JEEANIC P. berghei
NK 65 JR§RMERE IR L/ =5, 2AHD

531

0.8%0> b LA#11.3%, 34.7%, 64.7%, 81.6% L XA
RGP RMEROEIGVHML, BRYe=7 21T 6 HizwvL
7 BT L.

2) Hb REGHEME3 A% AL, Ht Hi34H
HBOBIET L.

3) FERRYLRIREED Pso 1339.8mmHg THho7eDiz
U, BREPEDZFNIIHERE 3 H#£1244.0mmHg, 4 H#
I21350.7mmHg 1% TEMML 724, 5 HEARLWUITS
H 56 BB T TIEEOHMERD o7

4) 1fi#2,3-DPG & ATP [3#fE3 H%H bR
L, Pso OBMMEFITEZD2TWAEWZ ML F
7=, ATP ICBHLTIX, /S H2 D6 HEIC,ITTOH
W% 585 T DA EAITHE D TN TE D 72728 Pso ~D5
B3 E X HE) O,

5) ik pH 2 IFRYLRBBEDT 421 L, BT
THERE 3 H B DAMRIE7.39, 7.23, 7.07, 6.97 LIRHMIC
BT LT Pso OFEF L OICHEWADHE A ORI
», Pso ORMBERICEZS>TWEbDLEZ bR, -
EL, #EAHN L5 HBE S HA D 6 BT T
2,3-DPG 7z EQRF MM E hiztz, Pso OEIINE I
holbnLBbhd.

6) MPFlETEERE 4 Hid DERL, BYSKicE
7% pH K FToXREICE DTS LD LEEZ LR,

7) <=7V T7REORBRICEERS 3 5 RYLRmEkiC
BT 2 IEHERE, SLERERR OB L Pso ML DR
BICoWTEEE M.

x B
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PATHOPHYSIOLOGICAL STUDY ON MALARIA
1. CHANGES IN HEMOGLOBIN OXYGEN AFFINITY AND ITS
FACTORS IN MICE INFECTED WITH
PLASMODIUM BERGHEI

HirosHI OHTOMO?, ATusHI HIOKI? AND MASATAKA YOSHINO?
(MDepartment of Parasitology, Gifu University School of Medicine, Gifu
500, Japan ; P Department of Biochemistry, Yokohama City
University School of Medicine, Yokohama 232, Japan)

The relationship between the carriage of oxygen by blood and the stimulation of glycolysis
in the erythrocytes was investigated in mice infected with Plasmodium berghei. Serial determina-
tions of the oxygen equilibrium curve of blood, hemoglobin (Hb) content, pH and some metabolites
in blood were carried out.

1) Male ddY mice were inoculated intraperitoneally with 107 red cells infected with Plasmo-
dium berghei NK 65, a strain which is lethal in 6-7 days with a parasitemia than 80 %.

2) All mice were severely anemic; the oxygen equilibrium curve of blood was shifted right
as compared to controls, and the Pso values increased with the progress of the infection.

3) The levels of 2,3-diphosphoglycerate (2,3-DPG) and ATP in red cells decreased markedly
during the late stage of the infection.

4) All mice with infection were severely acidotic, and the decline in pH closely correlated
with the increase in serum lactate.

The right shift of the oxygen equilibrium curve as a metabolic adaptation to hypoxia can
be accounted for by the decline in pH (Bohr effect), which results from the stimulation of glycolytic
flux by the decrease in the levels of ATP and 2,3-diphosphoglycerate (2,3-DPG).
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