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SUMMARY 

The level of seplapterln reductase (EC 1 1 1 153) activity in blood of various 
animals was examined with special reference to dlhydrofolate reductase activity Both 
enzyme activities in hver were determined for comparison 

In all animal species tested, the activity of  seplapterln reductase was only found 
in erythrocytes though &hydrofolate reductase was found in both erythrocytes and 
leucocytes The rat seemed peculiar in its high activity of  sepIapterin reductase in 
erythrocytes and hver 

Both enzyme activities were also examined in blood corpuscles and ascltes 
tumor  cells of three lines of  rat with transplantable leukemlas In leucocytes of leuke- 
mic rats, no measurable activity of  seplapterIn reductase was found, while the level of 
dihydrofolate reductase was about  2 times higher than that of normal Ascltes tumor 
cells showed significant activities of both enzymes 

INTRODUCTION 

Unconjugated pterln, reduced blopterln, participates as a cofactor (electron 
donor) in the phenylalanlne hydroxylatlon system of rat [1] thJs pterin has been 
isolated from rat liver extracts in dlhydro form and it is considered that it is reduced 
to the tetrahydro form by dlhydrofolate reductase (EC 1 5 1 3), an enzyme with an 
established role in one-carbon metabolism, before It can take part  in the system as a 
cofactor Although the origin of  such unconjugated pterldlne in mammals has not yet 
been elucidated, it was demonstrated that reduced blopterln was synthesized via 
seplapterin from GTP In lower vertebrates [2] It was also suggested that the supply 
of reduced blopterln to the hydroxylatlon system in rat liver would be regulated by 
seplapterm reductase which catalyzes the reversible reduction of sepmpterln (2-amlno- 
4-hydroxy-6-1actyl-7,8-dlhydropterldlne) to dlhydrobiopterln (2-ammo-4-hydroxv-6- 
dIhydroxypropyl-7,8-dlhydropterldine) by N A D P H  [3, 4] 

Concerning the occurrence of sepiapterln reductase, it has been reported that 
the enzyme IS found in liver of several animals [5] and in other tissues of rat, especially 
in blood, with high activity [6] Almost all of the activity of seplapterln reductase in 
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rat blood was found in erythrocytes [6], but the activity of the enzyme has not yet 
been measured in leucocytes As is well known in dlhydrofolate reductase, the enzyme 
is localized in various tissues of animals such as liver and kidney and IS also found in 
erythrocytes and leucocytes of various animal species [7] The activity of dlhydrofolate 
reductase in leucocytes from human blood was quite high In patients with acute 
leukemia or with chronic myelogenous leukemia, though it was present in trace 
amounts in normal subjects [8] 

It seemed desirable to investigate the occurrence of sepiapterIn reductase in 
blood of various animal speoes in order that a physiological role of this enzyme in 
blood might be clarified The present paper describes the experiments on the determi- 
nation of seplapterln reductase activity in rat erythrocytes and leucocytes by photo- 
metric measurement, and also describes the level of this enzyme activity In blood 
corpuscles of other ammal species together with the level of dIhydrofolate reductase 
The activities in liver will be presented for comparison In ad&tion, both enzyme 
activities in blood and ascites tumor cells of three lines of leukemic rat will be given 

MATERIALS AND METHODS 

Chemicals 
Crystalline seplapterln and lsosepIapterln [9], dlhydroblopterxn [10] and 6- 

carboxypterln [l l] were prepared by the methods described in listed references DI- 
hydrofolate was prepared by the reduction of fohc acid with sodium dlthionate ac- 
cording to the method of Futterman [12] NADPH  and glucose 6-phosphate dehydro- 
genase were the products of Oriental Yeast Co (unless otherwise specified) and 
dextran (mol wt 170 000) was that of BDH Chemicals All other chemicals were 
obtained from commercial sources 

Ammals 
Three lines of rat with transplantable leukemlas (DBLA-1, DBLA-10 and 

SLA-103) were kindly supplied from Drs Odashima and Maekawa of National 
Institute of Hygienic Science (Tokyo) These lines were myelogenous leukemlas 
induced by N-nltrosobut2durea in Donryu rat (DBLA-1 and DBLA-10) [13] and of 
Sprague-Dawley (SLA-103) (Maekawa, A ,  in preparation) One- (DBLA-1) or two- 
(DBLA-10 and SLA-103)-week-old tumor ascltes (005-0 1 ml containing 1 10 a- 
3 10 a tumor cells/ml) were transferred lntraperltoneally into the adult male rats (200- 
300 g) All other animals were obtained from commercial sources Young adult male 
animals were used throughout the work 

Assay oJ enzymes 
SepIapterln reductase activity was determined at 37 °C by measuring decrease 

in absorbance at 420 nm [6] The assay mixture contained the following components 
(in #moles) potassium phosphate buffer (pH 6 4), 300, NADPH,  0 3, seplapterln, 
0 15, and enzyme solution, in a final volume of 3 0 ml The reaction mixture without 
N ADP H served as control The activity was also observed by paper chromatography 
identifying the reaction product as dlhydroblopterln after incubation assay (in the 
system of n-propanol-ethyl acetate-water (7 1 2, by vol )) 

Dlhydrofolate reductase activity was assayed at 37 °C by measuring decrease 
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in absorbance at 340 nm [14] The standard assay system contained the following 
components (m/~moles) Trls-HC1 buffer (pH 7 5), 150, NADPH,  0 3, dlhydrofolate, 
0 15, 2-mercatoethanol, 20, and enzyme solution, m a final volume of 3 0 ml The 
reaction mixture w~thout dlhydrofolate served as control 

Both reactions were started by the addition of NADPH,  and each specific 
acUwty was expressed as/zmoles of substrate reduced per h per mg protein (mg hemo- 
globin for erythrocyte fraction) The concentrations of  sepmpterln and dlhydrofolate 
m the reactxon system were determined usmg the extinction coefficients of 1 04 104 
M -1 cm -1 (at 420 nm) [6] and 1 2 104 M -~ cm -1 (at 340 nm) [15], respectively 
Absorbance readings were made automatically with a double beam spectrophoto- 
meter (Shlmazu 40-R) 

Perfuston of hvet 
A rat was anesthetized with dxethyl ether The median lobe of hver was per- 

fused 3 times with 50 ml of  cold 0 85 ~ NaC1 solution, and other lobes of hver were 
prevented from perfuslon by stopping the hepatic veins and arteries with Kocher 's  
forceps Perfused or intact hver was homogemzed as described below 

Ptepatatton oJ blood corpuscle and ascltes cell fractions 
As reported [6], very high activity of seplapterm reductase was found m rat 

blood, with almost all of the actwlty occurring m erythrocytes The leucocyte Is, then, 
presumed to have httle or no activity of  this enzyme For  preparation of as many 
leucocytes (free from erythrocytes) as possible to be enough to detect probably low 
actwlty, the blood must be collected together from several small ammals (3-6 animals 
of same growth stage) of  the same species Fractions of erythrocytes and other tissues 
of various animal species were also prepared as the mixed homogenate from several 
ammals In the case of large ammals and of humans, one individual of each spectes 
was examined All operations were performed at 4 °C Blood plasma and erythrocytes 
were separated from heparmlzed whole blood (5 mg heparm per 100 ml of blood) by 
the method described previously [6] Since hemoglobm of certain animals was easily 
crystalhzed during the hemolyzmg process, er!cthrocytes were mixed with 9 vol of 
0 001 M potassium phosphate buffer (pH 7 5) and the mixture was stirred for 30 mln 
m an ace bath The resulting hemolysate was centrifuged at 15 000 × g for 30 mm 
and the supernatant solution was used as a erythrocyte fraction 

Leucocytes were isolated after the method of Bertlno et al [8] with the follow- 
mg modifications 5 vol of  hepanmzed blood was mixed with 1 vol of 5 ~ dextran 
solution m 0 15 M NaC1 and the mixture was lmmedmtely poured into narrow glass 
tubes (tuner dmmeter 5 mm) and kept standing I h after a short centrlfugatlon 
(70 / g for 5 mm) The resulting supernatant fluid containing most of  the leucocytes 
was centrifuged at 800 × g for 5 mm 

The final leucocyte pellet of original whole blood (free from platelets) was 
suspended m 0 1 vol of  0 01 M potassmm phosphate buffer (pH 6 8) and homogenized 
for 5 mln at 20 000 r e v / m m  m a N K  mlcronlzer (Japan Precise Instrument Co ) The 
homogenate was centrifuged at 15 000 × g for 30 mln and the supernatant solution 
was used as a leucocyte fraction 

Asc~tes tumor cells of  leukemic rat were obtained from the peritoneal cavity 
by washing with 0 85 ~ NaC1 Packed cells were obtained by centrffugatlon Selective 
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lysls of the contaminated erythrocytes in the packed cells and homogenization of the 
cells were performed In the same manner as in leucocytes [8] 

The smears of blood corpuscles or ascltes cells were stained with May-GIemsa 
solution The complete breaking of leucocytes or ascites cells by the homogenizer was 
confirmed microscopically 

Preparatton oJ hver and spleen homogenate 
The tissues were washed with cold 0 85 ~o NaCI immediately after removal 

from the body and homogenized with 3 vol of 0 01 M potassium phosphate buffer 
(pH 6 8) in a glass homogenizer After standing for 10 mln, the homogenate was 
centrifuged at 8500 × g for 30 rain and the supernatant was used for enzyme assay 
All operations were performed at 4 °C 

Protem determtnatton 
Protein was determined by the method of Lowry et al [16] using crystalline 

bovine serum albumin as the standard Hemoglobin was determined spectrophoto- 
metrlcallly at 540 nm for the erythrocyte fraction using the extinction coefficient of 
142 104M -1 cm -1 

RESULTS AND DISCUSSION 

Acttvttles of septapterm reductase and dlhydrofolate reductase in per[used hver 
Sepiapterin reductase activity was found in various tissues of rat, especially in 

liver and blood [6] Table I shows comparison of seplapterm reductase activity 
between perfused and intact liver No decrease in the enzyme activity was observed 

TABLE I 

ACTIVITIES OF SEPIAPTERIN REDUCTASE AND DIHYDROFOLATE REDUCTASE IN 
PERFUSED RAT LIVER 

The actlvmes m perfused hver of rat (Sprague-Dawley) were assayed under standard condxtxons 
The amounts of protein of perfused and intact liver m the reaction mixture were 2 14 and 2 46 mg, 
respectxvely 

/~moles/h per mg protem 

Seplapterm Dlhydrofolate 
reductase reductase 

Perfused hver 0 136 0 235 
Intact hver 0 133 0 234 

in the perfused liver As mentioned below (Table III), seplapterin reductase was not 
detected in blood plasma From these results, It is apparent that the enzyme in liver 
does not originate from blood The similar result was obtained for dlhydrofolate 
reductase activity 

Determmatton of acttvtty of septapterm reductase m erythrocyte fractton 
The presence of seplapterin reductase and a reasonable photometric assay 

method for this enzyme has been established with rat liver [3, 17] The presence of 
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this enzyme activity m rat blood, m the previous study [6], was observed by measuring 
the decrease in absorbance at 420 nm by the method of Matsubara and Aklno [5] 
and by paper chromatographlc identification of the reaction product as dlhydro- 
blopterm after incubation In the former case, the reaction was stopped by the addi- 
tion of cold trlchloroacetxc acid and absorbance at 420 nm m the neutrahzed super- 
natant solution was measured However, this method was not statable for determi- 
nation of initial velocity and for detectlon of low activity Moreover, it has recently 
been demonstrated that, when this method is apphed to assay of the enzyme m hemo- 
lysates, non-enzymatic quenching of seplapterm takes place, presumably due to the 
presence of hemoglobin and tnchloroacetlc acid (Katoh, S and Hasegawa, H ,  un- 
pubhshed) Consequently, m the present study, the continuous spectrophotometnc 
method described m Materials and Methods was adopted throughout the work on 
the basis of  the followmg results 

The hnear decrease in absorbance at 420 nm of seplapterm was observed in the 
complete reaction system of sepalpterm reductase (---lA4z0 = 0 230/10 mm) with 
reference to both N A D P H -  and sepmpterm-omltted systems (the complete system 
contained (m #moles), m a final volume of 2 0 ml at 37 °C, potassium phosphate 
buffer (pH 6 4), 200, sepmpterm, 0 1 ,  NADPH,  0 2 and rat (Sprague-Dawley) 
erythrocyte fraction, 0 9  mg hemoglobm) The seplapterm-omltted system and 
NADPH-omlt ted  system exhlb~ted very httle decrease m absorbance (less than 
--AA42o 0 007/10 mm) and this showed that hemoglobm m the erythrocyte fraction 
m the reaction system did not result m a slgmficant change m the presence or absence 
of N A D P H  Therefore, the hnear decrease m absorbance in the complete system is 
dependent on rat erythrocyte fraction and N A D P H  Moreover, the decrease of  ab- 
sorbance at 420 nm m the complete system was inhibited by the specific lnhlbitors of  
liver sepiapterm reductase [6]. 5 10 -5 M of lsosepmpterm (2-ammo-4-hydroxy-6- 
propionyl-7,8-dlhydroptendme) and 6-carboxypterm (2-ammo-4-hydroxy-6-carboxyl- 
ptendlne) mh~blted the reaction 77 and 33 ~ ,  respectively, and these rates were qmte 
similar to those of  hver The reaction was not affected by the addition of 10 -4 M 
amlnopterm which ~s one of the specific mhib~tors of d~hydrofolate reductase 

The stolchmmetrlc relationship between the decrease of  sepmpterm and of 
N A D P H  was examined according to the method of Nagal [17] The experiment is 
described m Table II  Seplapterm consumptmn was determined by decrease of absorb- 
ance at 420 nm Oxidation of N A D P H  could not directly be observed by decrease of 
absorbance at 340 nm because sepmpterm was converted to a colorless product with 
maximum absorbance at 330 nm in thls system Therefore, N A D P H  oxldaUon was 
determined indirectly by the addmon of a glucose 6-phosphate dehydrogenase system 
Table l I  shows a 1 1 relation between the decrease of sepmpterln and of N A D P H  
Thzs result is the same as m the case of sepmpterm reductase from rat liver [17] 

The colorless reactmn product formed from seplapterm was next isolated by 
column chromatography on Sephadex G-25 as described m Fig 1 The reaction 
m~xture containing seplapterln, N A D P H  and rat erythrocyte fraction was incubated 
until the yellow color of  seplapterm almost disappeared and apphed to the column m 
the dark The wolet fluorescent reaction product was obtained by elutlon w~th dis- 
tflled water (Ka = 2 1) with about 80 ~ yield based on the decrease m sepmpterm 
Spectra of the product shown in Fig 1 were very similar to those of authentic dlhydro- 
blopterln [17] 
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TABLE II 

RELATIONSHIP BETWEEN THE DECREASE OF SEPIAPTERIN AND NADPH BY THE 
ACTION OF THE RAT ERYTHROCYTE FRACTION 

The reaction mixture contained the following components (m #moles) potassium phosphate buffer 
(pH 6 8), 300, NADPH (Sigma, chemically reduced), 0 3, seplapterln, 0 15, and rat (Sprague- 
Dawley) erythrocyte fraction (1 75 mg hemoglobin), m a final volume of 3 0 ml The system lacking 
seplapterm was used as a control throughout the experiment After incubation at 37 °C for 9 mln 
(--dA420 am ~ 0 255), the reaction was stopped by heating m boding water for 1 rain To 1/3 vol of 
the deprotelnlzed supernatant solution the following components (/~moles) were added potassmm 
phosphate buffer (pH 7 5), 200, sodium glucose 6-phosphate, 0 2, MgC12, 40, and glucose 6-phos- 
phate dehydrogenase, 1 umt In a final volume 2 0 ml The increase m absorbance at 340 nm at 37 °C 
was determined as NADPH consumptton ( L J A 3 4 0  n m  ~ 0 074) 

/tmole per sepmpterm reductase system 

Seplapterln NADPH a/b 
reduced (a) oxidized (b) ratio 

0 0736 0 0716 1 03 

/ ~  07- 

,n 0 05M potass,um phosphate 0 6- 
/ buffer ( pH 6 8 ) 

05- > 

in 0 1M HCl ~" 

o 3 -  

V \ 0,_ 

I I I I I ~ . . . . . .  " . . . .  
250 300 350 400 

wave length ( nrn ) 
Flg l Absorbance spectra of the reaction product catalyzed by rat erythrocyte fraction from 
seplapterm and NADPH The reaction mixture contalmng the following components (/~moles) 
potassmm phosphate buffer (pH 6 4), 1000, sepmpterm, 0 5. NADPH (Sigma, chemically reduced), 
1, and rat (Sprague Dawley) erythrocyte fraction (4 58 mg hemoglobin), m a final volume of 10 ml 
were incubated for 1 h at 37 °C The violet fluorescent product formed was Isolated through a fine 
column of Sephadex G-25 (2 cm × 20 cm) by elutmg with dlstdled water from the incubated reaction 
mixture 
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The R F values of the isolated product  in several solvents were also identical to 
authent ic  &hydroblopter ln  0 20 m n-propanol -e thy l  acetate-water  (7 1 2, by vol ). 
0 38 in n-propanol -1  ~ a m m o m u m  acetate (1 l, by vol ), 0 22 m 95 ~ e thanol -n-amyl  
a lcohol-water  (7 5 3, by vol ) and 0 33 m l sopropanol -wate r  (7 3, by vol ) 

F r o m  these results ment ioned  above, measurement  of the decrease of absorb-  
ance at 420 nm m the reactlon system conta in ing  seplapterln, N A D P H  and the 
erythrocyte fraction is suitable for showing the actwlty of sepmpterln reductase in the 
erythrocyte fraction Purlficatzon and properties of this enzyme in rat erythrocyte 

will be reported elsewhere 

Acttvtty levels of  seplapterm reductase and dthydrofolate reductase m blood of vartous 
ammals 

As can be seen m Table I l l ,  sepmpterm reductase m rat  is not  detectable m 
leucocytes even by long incuba t ion  (for 60 mm), m spae of markedly high actwity in 
erythrocytes In  all of the animal  species examined, enzyme activity could no t  be 
found in leucocytes but  was found  to be locahzed m erythrocytes The actwity in 
erythrocytes of human ,  pig and rabbi t  was very low In these case, format ion of dl- 
hydroblopterm was confirmed by paper  chromatography after incubat ion  of the 
reactlon m~xture conta in ing  enriched erythrocyte fraction (more than 50 mg hemo- 
globin) for 1 h Dlhydrofolate  reductase actwlty was found both in erythrocytes and 
leucocytes in all species examined, and the enzyme levels were qmte slmdar to those 
reported by Bertmo et al [7] 

No slgmficant activities of either enzyme were found  m blood plasma The 

TABLE III 

LEVELS OF SEPIAPTERIN REDUCTASE AND DIHYDROFOLATE REDUCTASE IN 
BLOOD OF VARIOUS ANIMAL SPECIES 
Assays were camed out under the standard conditions The protein amounts m the reaction m~xture 
of plasma, erythrocyte and leucocyte fractmns were about 7, 1 and 0 4 mg, respectively A and B 
mean the activities of seplapterm reductase and &hydrofolate reductase, respectively 

Species Blood plasma* Erythrocyte** Leucocyte* 

A B A B A/B A*** B 
ratio 

Rat* 0 0 0 2991 0 0018 166 17 0 0 095 
Rat t* 0 0 0 2628 0 0017 154 59 0 0 071 
Guinea pig*t* 0 0 003 0 0068 0 0079 0 86 0 0 058 
Mouse ~ 0 0 0 0839 0 0138 6 08 -- -- 
Rabbit 0 0 001 0 0022 0 0020 1 10 0 0 028 
Pig 0 0 001 0 0013 0 0007 1 86 0 0 011 
Dog 0 0 001 0 0107 0 0001 107 00 -- -- 
Human 0 0 0 0010 0 0001 10 00 0 0 002 
Chicken 0 0 0 0430 0 0168 2 56 0 0 294 

* #mole/h per mg protein 
** #mole/h per mg hemoglobin 

*** Incubation for 60 mln 
* Sprague-Dawley 

*¢ Donryu 
*t* Enghsh 

ICR, another name is Swiss Hauschka or CD-I 
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ra t io  o f  act ivi t ies between seplapter ln  reductase  and d lhydrofo la te  reductase an ery- 
throcytes  seems to be larger  than  tha t  in hver  The value in ra t  e ry throcytes  was 
r e m a r k a b l y  high Lit t le  d i screpancy  between S p r a g u e - D a w l e y  and D o n r y u  ra t  strains 
was observed in levels o f  bo th  enzyme actlvatIes The level o f  seplapter ln  reductase  an 
ra t  e ry throcytes  ob ta ined  an the presen t  s tudy,  is a b o u t  3 t imes higher  than  tha t  
previously  r epor ted  [6] Thas may  be due to the different assay me thod  

Levels oJ septaptel tn reductase and dthydro[olate reductase m hver of  vartous ammals 
Levels of  bo th  enzymes were examined in livers o f  an imals  and  c o m p a r e d  wath 

those an ery throcytes  The results are  summar ized  an Table  IV Livers o f  all specaes 
showed easily measurab le  activit ies o f  bo th  enzymes The levels were especial ly high 
in ra t  laver, while those an pig and dog  were relat ively low D a t a  seems to indicate  
tha t  the ratao o f  activit ies between sepaapterln reductase  and  d lhydrofo la te  reductase  
in laver as smal ler  than  tha t  in e ry throcytes  

TABLE IV 

LEVELS OF SEPIAPTERIN REDUCTASE AND DIHYDROFOLATE REDUCTASE IN 
LIVER OF VARIOUS ANIMAL SPECIES 

The standard assay mixture contained about 3 mg protein A and B mean the actwlties of seplapterm 
reductase and dIhydrofolate reductase, respectively 

Species /~moles/h per mg A/B 
protein ratio 

A B 

Rat (Sprague-Dawley) 0 128 0 242 0 53 
Rat (Donryu) 0 1 ! 3 0 169 0 67 
Guinea pig (English) 0 089 0 047 1 89 
Mouse (ICR)* 0 052 0 025 2 08 
Rabbit 0 034 0 147 0 23 
Pig 0 014 0 017 0 82 
Dog 0 033 0 012 2 75 
Horse 0 023** -- -- 
Chicken 0 039 0 180 0 22 
Tadpole (bullfrog) 0 010"** - -  - -  

* Another name is Swiss Hauschka or CD-1 
** 25 °C [6] 

*** 37 °C [6] 

Levels of  septapterm reductase and dthydroJolate reductase m blood and ascttes cells of  
leukemw rats 

Three  lines o f  rats  wi th  t r ansp lan tab le  myelogenous  leukemias  were used In 
the la ter  stages o f  the dasease an these lanes, a few leukemic  cells were detected in 
per iphera l  b lood  and  p rohfe ra t lon  o f  ascltes, accumula t ion  of  t u m o r  cells an ascites, 
and  hepa tosp lenomega ly  were observed  The survival  tames were a b o u t  10, 20 and 
15 days  in DBLA-1 ,  D B L A - 1 0  and  SLA-103,  respectavely [13] (Maekawa ,  A ,  in 
p repa ra t ion )  

Leukemic  rats  were tested at  8th, 20th and  14th days  after  moculataon m 
DBLA-1 ,  DBLA-10  and SLA-103,  respect ively Each  exper iment  with each lane or  
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norma l  rat represented 3-10 pooled tissues or blood from same stage ammals  bred 
under  s tnct ly  cons tant  condi t ions  For  each hne or normal  control ,  experiments were 
performed m tnphca te  The results are summarized m Table V Both enzyme levels 
in leukemlc erythrocytes seemed to be consistent  w~th that of  normal  m all cases In 
leucocytes of the three leukemic hnes, some increase of dlhydrofolate reductase ac- 
twlty is observed (about  2 times higher than  normal  cells), whereas no measurable 
actwlty of sepmpterm reductase is detected, as m normal  leucocytes Very shght ac- 
tivities of both enzymes were sometimes detected m blood plasma and ascltes but  
only m the later stages of the disease 

In  addit ion,  ascltes t umor  cells from three hnes have been found  to show 
s~gmficant ac twmes of bo th  enzymes Levels of both  enzyme actlwtles shown in the 
table are cons~stant with that  of rat  hver bu t  these appeared to alter according to the 
age of cells Fur ther  investigations are needed to obta in  more detail 

The level of dlhydrofolate reductase was reported to be elevated m many  tumor  
cells, including mur lne  and  h u m a n  leukemic cells [8, 18-20], but  there has been no 
reformat ion  for rat  leukemia Dlhydrofolate  reductase holds the key role in b~o- 
synthesis of purlne,  thlmldylate and some amino  acids by forming the coenzyme 
tetrahydrofolate This elevated enzyme activity in t umor  cells as considered to be 
related to the number  of dividing cells, or those capable of mitosis As well as dl- 
hydrofolate reductase, quite significant activity of seplapterln reductase was found in 
the present  study, in ascltes t umor  cells of  rat leukemia This suggests that  unconj  u- 
gated pterldmes may be metabohzed advantageously  m tumor  cells Fur ther  studies 
must  be awaited on the level of seplapterln reductase actwlty in leukemm blood, 
especially in h u m a n  leukemlas 

Septapterm reductase and dthydrofolate reductase m hver and spleen of leukemic rats 
Table VI shows activities of both enzymes m liver and  spleen of three hnes of 

leukemic rats Both actwltles in these tissues do not  exhibit noticeable d~fference 
between leukemic and  normal  tissues 

TABLE VI 

LEVELS OF SEPIAPTERIN REDUCTASE AND DIHYDROFOLATE REDUCTASE IN 
LIVER AND SPLEEN OF THREE LINES OF LEUKEMIC RATS 

About 2 mg of protein of spleen was added to the assay m~xture Other conditions were the same as 
m Table IV A and B mean the actlvmes of seplapterln reductase and dlhydrofolate reductase, 
respecttvely Results are gwen as mean ± S D 

Leukemia Lwer* Spleen* 
lines 

A B A B 

DBLA-1 0 122 ± 0 021 0 186 -4- 0 029 0 091 ± 0 032 0 061 2_ 0 017 
DBLA-10 0 189 ± 0 040 0 189 ± 0 068 0 087 ± 0 022 0 062 ± 0 015 
Normal** 0 106 + 0 012 0 148 ± 0 022 0 077 ± 0 006 0 066 ± 0 019 
SLA-103 0161 ±0013  0289::1=0047 0 1 1 2 ± 0 0 0 2  0061 ± 0002  
Normal*** 0 122 ± 0 006 0 271 ± 0 035 0 138 ± 0 020 0 129 ± 0 013 

*/~mole/h per mg protein 
** Donryu 

*** Sprague-Dawley 
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