
Band 52 1982 ' ^ 

International Journal for Vitamin and Nutrition Research 

Internationale Zeitschrift 
für Vitamin- und Ernährungsforschung 

Journal international de Vitaminologie et de Nutrition 

R E D A C T O R I f 

G. R I T Z E L . ST. A L B A N V O R S T A D T 19, C H - 4052 B A S E L 

-f 

C U R A T O R E S 
ι 

K. Bernhard, Basel R. S. Harris, Cambridge, Mass. R. E. Stone, Chicago 
H. D. Cremer, Gicssen C. den Hartog, Wageningen A.V. Szent-Györgyi, Woods Hole 
K. Folkers, Austin T. Reichstein, Basel 

J. T. Abrams, Cambridge, GB 
H. Aebi, Bern 
H. Berger, Innsbruck 
W. Boguth, Basel 
A. Bondi, Rehovoth 

Ε D I T Ο R Ε S 

M. Brin, Nutley 
G. Brubacher, Basel 
R. Buzina, Zagreb 
D. B. Coursin, Lancaster 
P. Μ. Dreyfus, Sacramento 

F. Fidanza, Perugia 
J. Ganguly, Bangalore 
J. Mauron, La Tour-de-Peilz 
Η. E. Sauberlich, San Francisco 
M.L.Scott, Ithaca 

The "International Journal for Vitamin and Nutrition Research" is published at irregular inter
vals (about 4 fasc. per annum) 4 fasc. = 1 volume, prize per volume = Sw. Fr. 133- /Die «Inter
nationale Zeitschrift für Vitamin- und Ernährungsforschung» erscheint in zwangloser Reihen
folge (ca. 4 Hefte pro Jahr). 4 Hefte ergeben einen Band. Bezugspreis pro Band = sFr. 133.-/ 
DM 133.- / Le «Journal international de Vitaminologie et de Nutrition» parait irregulierement 

en fascicules (cnv. 4 fasc. parannce). 4 fasc. = 1 volume, prix par volume = sfr. 133-

Hans Huber Publishers Berne Stuttgart Vienna 

Western Hemisphere: Jack K. Burgess Inc.. 
2175 Lemoine Avenue, Fort Lee, Ν J. 07024 

This Journal ist regularly listed in Current Contents and Index Medicus 

Printed in Switzerland © 1982 by Hans Huber Publishers, Berne 



Inhalt / Contents 

ANANTHARAMAN K. and SHALOM-ACHESON RUTH: Dietary Obesity in Rats: Growth, Energy 
Intake, Body Fat and Glucose Tolerance 213 

ARAD ILAN D., SAGI EPHRAIM and EYAL FABIEN G.: Plasma Ascorbic Acid Levels in Pre
mature Infants 50 

ARIENTI G., SIMONETTI M . S. and FIDANZA F.: The Effect of Niacin Deprivation on Nico
tinic Acid Mononucleotide Pyrophosphorylase of Pig Erythrocytes 143 

AURER-KOZELJ JELENA, KRALJ-KLOBUÖAR N A D A , BUZINA RATKO and BACIC MILJENKO: The 
Effect of Ascorbic Acid Supplementation on Periodontal Tissue Ultrastructure in Sub
jects with Progressive Periodontitis 333 

BACELAR T. S., FERRAZ Ε . M. , DE ANDRADE AGUIAR J . L., FERREIRA FILHO H . A. and K E L -
NER S.: Ascorbic Acid in Schistosomiasis Mansoni with or without Digestive Haemor
rhage 442 

BATES C. J., PRENTICE A . M . , PRENTICE Α., SHARKEY Κ. Α., MURPHY P. K. and VILLARD L. : 
Physiological Tests during an Improvement in Riboflavin Status in Lactating Gambian 
Women 14 

BESSARD T., SCHUTZ Y . and JEQUIER E.: Reduced Dietary Induced Thermogenesis in Obese 
Women 210 

BITSCH R.; HANSEN J . and HÖTZEL D.: Thiamin Metabolism in the Rat during Long-term 
Alcohol Administration. 1. communication: Ethanol induced changes at optimal thia
min supply 126 

BITSCH R., HANSEN J . and HÖTZEL D.: Thiamin Metabolism in the Rat during Long Term 
Alcohol Administration 253 

BLATTNÄ J., PAft izKOvÄ H . and KU£EROVA Z.: Fat and Vitamin A Stability in the Presence 
of Ronoxan A and other Antioxidants 241 

BOWERS-KOMRO D.M. , MCCORMICK D.B., K I N G G. Α., SWEENY J . G . and IACOBUCCI G. Α.: 
Confirmation of 2-0-Methyl Ascorbic Acid as the Product from the Enzymatic Meth-
ylation of L-Ascorbic Acid by Catechol-O-Methyltransferase 186 

BREVES G., SCHMITT R. and HÖLLER Η.: Thiamin Compartment Models in Healthy Sheep 3 
BURNS ROBERT A. and JACKSON NORMAN: The Metabolism of [3\ 5', 9(n)- 3H] Pteroyl-

glutamic Acid by Chicken Liver in vivo. Effects of Folate Deficiency and Vitamin B 1 2 

Supplementation 149 
CHANDRA RAMESH, JOSHI HARISH C. and MISRA U . K . : Interaction of Putrescine and Vita

min A on Hepatic Mitochondrial Lipids of Rat 60 
CHATTERJEE AJAY K . and SENGUPTA KASTURI: Studies on the Possible Mechanism of Hy

drazine Action on Ascorbic Acid-Mctaboiising Enzymes 
DECARLI B., BEXTER Α., REINHARDT P., Ροοτ A. and ANANTHARAMAN Κ.: Obesity at 

Weaning Following a Single Subcutaneous Administration of Monosodium L-Glut-
amate (MSG) to New-born Mice 215 

DECOMBAZ J . and Roux L I N E : Nicotinic Acid Increase Glycogen Utilization in Exercise 
and Reduces Endurance 221 

FAURE J . C, SCHELLENBERG D., BEXTER A. and WÜRZNER Η. P.: Barrier Effect of Bifido
bacterium longum on Escherichia coli in the Germ-free Rat 225 

FINOT P. Α., MAGNENAT E., GUIGNARD G. and HURRELL R. F.: The Behaviour of Trypto
phan During "Early" and "Advanced" Maillard Reactions 226 

FLAMIGNI F., GUARNIERI C, T O N I R. and CALDARERA C M . : Effect of Oxygen Radicals on 
Heart Mitochondrial Function in α-Tocopherol Deficient Rabbits 402 

FLORIDI Α., COLI R., FIDANZA A. ALBERTI, BOURGEOIS C. F. and WIGGINS R. Α.: High-
Performance Liquid Chromatographic Determination of Ascorbic Acid in Food: Com
parison with other Methods 194 

FRIGG M . and TORHORST J.: Autoradiographic Localisation of 3 H-Biot in in Chick Tissues 417 



GAIROLA C. and CHEN L . H . : Effect of Dietary Vitamin Ε on the Ary l Hydrocarbon 
Hydroxylase Activity of Various Tissues in Rat 398 

GII.MAN SARA C, BIERSNER ROBERT J. and BONDI KENNETH R.: Effect of a 68-Day Sub
marine Patrol on Serum 25-Hydroxyvitamin D Levels in Healthy Men 63 

GINTER E., DROBNA E. and RAMACSAY L.: Kinetics of Ascorbate Depletion in Guinea Pigs 
after Long-Term High Vitamin C Intake 307 

GINTER E., KOSINOVÄ Α . , HUDECOVÄ A. and MADARIC Α . : Synergism Between Vitamins C 
and E: Effect on Microsomal Hydroxylation in Guinea Pig Liver 55 

GIRIJA V., SHARADA D. and PUSHPAMMA P.: Bioavailability of Thiamine, Riboflavin and 
Niacin from Commonly Consumed Green Leafy Vegetables in the Rural Areas of 
Andhra Pradesh in India 9 

GUIGOZ Y. and JUILLERAT M. : Induction of Tyrosine Aminotransferase (TAT) by Physio
logical Stress in Relation to Dietary Changes in Aromatic Amino Acids (AAA) 222 

HAMDY Β. H., ELNOKALY F., GAAFAR S., ELNAGGAR B. and HUSSEIN L. : Effectiveness of 
Periodic Oral Vitamin A Dosage on Hypovitaminosis in Egypt 235 

HANSEN S. I . , H O L M J. and LYNGBYE J.: Gel Filtration Profile of Folate Binding Proteins 
in Triton X-100 Solubilized Human Raw Milk 433 

HEISE CARLA, DECOMBAZ J. and ANANTHARAMAN K.: Energy Value of Jojoba Oil for the 
Growing Rat 216 

HENNINGS G. and REMBOLD H. : Regional and Subcellular Distribution of Biopterin in 
the Rat 36 

HERAI'EF E. and BURCKHARDT P.: Compliance and Results of Protein Sparing Modified Fast 
(PSMF) Based on Natural Foods in the Ambulatory Treatment of 115 Obese Patients 211 

HIDEKI IGISU, TAKEHIKO FUJINO and TAKAKO DOHNAO: Effect of Large Dose of Ascorbic 
Acid on Urinary Excretion of Catecholamines in Man 464 

HIDIROGLOU M. , W I L L I A M S C.J. and HACKETT A. J.: Plasma Levels of Copper, Iron and 
Zinc during the Estrous Cycle of the Ewe 75 

HOLM JAN, INGEMANN HANSEN STEEN and LYNGBYE JORGEN: Maximum Folate Binding in 
Leukocyte Lysates and Sera from Blood Donors 430 

HORMAN I A N and BRAMBILLA EDGARDO: The Alleged Antithiamine Activity of o-diphe-
nols: an Artefact of Oxygen in the Thiochrome Method? 134 

HUNG S. S. O. and SLINGER S. J.: Effect of Dietary Vitamin Ε on Rainbow Trout (Sabno 
gairdneri). Muscle α-tocopherol and Storage Stability 120 

INADA MASAMI, TOYOSHIMA MASANORI and KAMEYAMA MASAKUNI: Cobalamin Contents of 
(he Brains in Some Clinical and Pathologic States 423 

ISMADI SITI DAWIESAH and OLSON JAMES ALLEN: Dynamics of the Fetal Distribution and 
Transfer of Vitamin A between Rat. Fetuses and their Mother 112 

JAYANTHI B A I Ν . , SANJEEV KUMAR P., GEORGE THOMAS and KRISHNAMURTHY S.: Effect of 
ITwtiiry Protein and Hypcrvitam'inos'is Λ or C on Tissue Peroxidation and Erythrocyte 
Lysis of Vitamin Ε Deficiency 386 

Josm HARISH C, SRIVASTAVA N. , BAJPAI A. and MISRA U.K. : A Dose Dependent Rela
tionship between Vitamin A and Brain Myelin Lipids in Vitamin A Deficient Rats . . . 393 

JOST R., MONTI J . C. and SCHAUFELBERGER U. : Analysis of the Dipeptide Sweetener 
Aspartame 229 

KAJADPHAI ANOCHA, VIMOKESANT SERENE and PANIJPAN BHINYO: Precipitation of Thiamine 
and Tannic Acid by Calcium and Magnesium Cations 102 

KAI.US W . H . and FILBY W . G.: The Effect of Inhibitors on the Radical Formation in 
Aqueous Solutions of Ascorbic Acid 44 

KRATZING C. C. and KELLY J. D.: Tissue Levels of Ascorbic Acid during Rat Gestation . . 326 
KRAUSE K.-H., BERLIT P., BONJOUR J.-P., SCHMIDT-GAYK H., SCHELLENBERG Β. and 

G I L L EN J.: Vitamin Status in Patients on Chronic Anticonvulsant Therapy 375 
KRIZ E.. M A R T I N CH., DROUX D. and Ροοτ A. W . : Overnutrition and Early Development 

of Rat 212 



LKATHWOOD P. D., KRITZ Ε. , CHAUFFARD F. and HECK E.: The Effects of Early Under
nutrition on Avoidance Performance and Plasma Corticosteroids in Swiss White Mice 220 

LECLERC J . and MILLER MARIE-LOUISE: Content of Some Vitamins of the B-Group in the 
Stomach of Young Rats as Compared to that of Rat Milk 463 

LECLERC J . and MILLER MARIE-LOUISE: Influence of Methionine Supplementation of Lac-
tating Rat Diets on Liver Composition 103 

LEINERT J., SIMON I . and HÖTZEL D.: Methods and Their Evaluation to Estimate the Vita
min BG-Status in Human Subjects. I I . α-EGOT: The Reliability of the Parameter1 . . . . 24 

LEVEILLE CYNHIA R. and SCHWARTZ EDITH R.: Effect of Ascorbate on Lysosomal Enzyme 
Activities in Guinea Pig Cartilage and Adrenals 436 

LOPES R. Α . , PICCOLO A. M., COSTA J . R. V., CAMPOS G. M A I A , PETENUSCI S. 0. et RAYS 
Μ. A.. ABREU: Morphometric Study on the Reversibility of Parotide Gland Changes 
Due to Hypervitaminosis A in the Rat 4 104 

MAJUMDAR SISIR K . , SHAW G. K . , O'GORMAN P., APS E. J., OFFERMAN EDWARD L. and 
THOMSON A L L A N D.: Blood Vitamin Status (B t , B 2 , B 6 , Folic Acid and B 1 2) in Patients 
with Alcoholic Liver Disease 266 

MANSOURIAN R., BARCLAY D. and DIRREN H.: HPLC Analysis of Thiamin and Riboflavin 
in Urine 228 

MANSOURIAN R., SHEPHERD E., DIRREN H. : HPLC Analysis of Retinol in Serum 227 
M A N Z U . and MAURER R.: A Method for the Determination of Vitamin K : I in Premixes 

and Animal Feedstuffs with the Aid of High Performance Liquid Chromatography . . 248 
MARKTL W . , RUDAS BARBARA and BRUBACHER G.: The Vitamin Status of Viennese School 

Children, Aged 11-12 Years . . 198 
ODUMOSU Α . : Ascorbic Acid and Cortisol Metabolism in Hypovitaminosis C Guineapigs 176 
PFIRTER H. P. and HALTER Η . M. : Residues of Rapeseed Process'ng as Feedstuffs For 

Growing Pigs and Poultry: I . Growth performance and organ development 217 
PITTET PH. G. and JEQUIER E.: Food Restriction and Associated Changes In Adipose Tissue 

Fatty Acid Composition, at 6 Sites in Adult Male Rats 219 
PÖIFFAIT ANNIE, D A V I D CLAUDINE and ADRIAN J.: Effect of prolonged consumption of 

lactose or hydrolyzed lactose in rats. 2. Digestibility, retention and metabolic utilization 
of lactose components 3 96 

POIFFAIT ANNIE, D A V I D CLAUDINE and ADRIAN J.: Intestinal absorption of glucose and 
galactose in rats, estimated by hexosemia measurements2 90 

POIFFAIT ANNIE, FRANGNE REGINE, D A V I D CLAUDINE, MANENT P. J . and ADRIAN J.: Effect 
of Prolonged Consumption of Lactose or Hydrolyzed Lactose in Rats. 3. Lens Study 1 456 

REGNAULT-ROGER C , GAZAVE J . M. and DEVYNCK J.: Reduction of Dehydroascorbic Acid 
by Thiols in Presence of Biocatalytic Substances: Polarographic Study 1 159 

ROTH-MAIER DORA Α . , ZINNER P .M. and KIRCHGFSSNER M. : Effect of Varying Dietary 
Vitamin B 6 Supply on intestinal Absorption of Vitamin Β6· 272 

SHALOM-ACHESON RUTH, POOT A. and ANANTHARAMAN K . : Dietary Obesity in Rats: In
dices of Reproduction and Body Fat in Weaned Young Animals 211 

SHARMA S. C : Levels of Total Ascorbic Acid, Histamine and Prostaglandins E 2 and F 2 α 
in the Maternal Antecubital and Foetal Umbilical Vein Blood Immediately Following 
the Normal Human Delivery 320 

SHARMA S. C , WALZMAN M., MOLLOY A. and BONNAR J.: Relationship of Total Ascorbic 
Acid to Prostaglandins F 2 α and E 2 Levels in the Blood of Women During the 3rd T r i 
mester of Normal Pregnancy 312 

SIMON I . , LEINERT J . and HÖTZEL D.: Methods and Their Evaluation to Estimate the Vita
min B6-Status in Human Subjects I I I . The Determination of 4-PA in Urine 1 280 

SIMON I . , LEINERT J . and HÖTZEL D.: Methods and Their Evaluation to Estimate the Vita
min B,rStatus in Human Subjects IV. 4-PA: The Reliability of the Parameter2 287 

SCHELLENBERG D. and PAHUD J . J.: Lysozyme Localisation in the Calf Abomasum (Rennet-
Stomach) 224 



SCHRKURS W.H.P . , KLOSSE J. Α., MUYS T. and HALSEN J. P.: Serum Copper Levels in 
Relation to Sex and Age 68 

SCHUTZ Y . , ACHESON K.J. , BESSARDT. and JEQUIEK E.: Energy Balance during Short Term 
Carbohydrate Overfeeding in Man 208 

TAKABE M A C H I and ITOKAWA YOSHINORI: Participation of Thiamin in Hepatic Microsomal 
Ethanol Oxidizing System 260 

TEMLER R. S., DORMOND C H . Α., SIMON E. and MOREL B.: The Effect on Rat Pancreas of 
Feeding Kunitz Soya Bean Trypsin Inhibitor or of Repeated Injections of Purified 
Cholocystokinin 223 

THIEBAUD D., SCHUTZ Y . , ACHESON K., JACOT E., D E FRONZO R. Α., FELBER J . P. and 
JEQUIER E.: Thermogenesis Induced by intravenous Glucose/Insulin Infusion in Healthy 
young men 209 

T I W A R I R. K., BANDYOPADHYAY S. K., CHATTERJEE K., MITRA Α., BANERJEE A. and CHAT-
TERJEE G. C: Effects of High Dose Applicatin of Lindane to Rats and Influence of 
L-Ascorbic Acid Supplementation 448 

VAN DEN BERG H., BOGAARDS J . J . P., SINKELDAM E.J . and SCHREURS W . H . P.: Effect of 
Different Levels of Vitamin B 6 in the Diet of Rats on the Content of Pyridoxamine-5'-
Phosphate and Pyridoxal-5'-Phosphate in the Liver 407 

VARO P., SAARI E., PAASO A. and KOIVISTOINEN P.: Iodine in Finnish Foods 80 
VARO P., SAARI E., PAASO A. and KOIVISTOINEN P.: Strontium in Finnish Foods 342 
W A L D E P. and L U I S I P. L.: Milk Clotting Activity of Sunflower Seed Proteases and their 

Characterization 230 
WEIGHT M. J.. COMPTON-JAMES KATHY, V A N SCHALKWYK D. J . and SEIER J . V.: Cholesterol-

Ascorbic Acid Interactions in Guinea Pig Liver Homogenates. and in the in situ Per
fused Liver: Relationship between Ascorbic Acid Status and Cholesterol and Bile Acid 
Synthesis from Mevalonate 298 

WEISER Η. and VECCHI M. : Stereoisomers of α-Tocopheryl Acetate. I I . Biopotencies of 
all Eight Stereoisomers. Individually or in Mixtures, as Determined by Rat Resorption-
Gestation Tests 351 

WENK C. and BLUM J.: Residues of Rapeseed Oil Extraction as Feedstuffs for Growing 
Pigs and Poultry: I I . Digestibility of nutrients and energy and thyroid hormone levels 218 



Internat, j . Vit . Nutr. Res. 52 
(1982)375-385 
Received for publication 
August 20, 1982 

Vitamin status 
- vitamin B 1 ? B 2 , 

and B 6 in erythrocytes 
- vitamin C, B 1 2 , A, E, 

and D, ß-carotene, folic acid 
and biotin in plasma 

Epileptics 

Vitamin Status in Patients 
on Chronic Anticonvulsant Therapy * 

K . - H . K R A U S E 1 , P . B E R L I T 1 , J . - P . B O N J O U R 2 , H . S C H M I D T - G A Y K 3 , 
B . S C H E L L E N B E R G 4 and J . G I L L E N 1 

Summary: Vitamin levels in blood were estimated in 146 epileptics, aged 
20-40 years. Compared to healthy subjects, no higher risk rates of a vitamin 
deficiency were found in epileptics for vitamins BUB12, A, C, Ε and ß-carotene. 
aEGR was elevated only in epileptic females, αΕοοτ in epileptic males, indicating 
a higher risk of a vitamin B> and B() deficiency in these groups. Markedly re
duced levels of folate, 25-hydroxy-cholecalciferol, and biotin were found in the 
epileptics; folate and, biotin levels showed a significant negative correlation with 
the toted amount and the average daily dose of anticonvidsants administered. 

Introduction 

The influence of a long-term treatment with anticonvulsants on the metab
olism of some vitamins (folate, vitamin D) is known; for others, i. e. vitamin B,; 
and vitamin E , such an effect is assumed, whereas for all other vitamins none 
was found or has not yet been investigated. The aim of this study was then to 
evaluate the vitamin status in epileptics on chronic anticonvulsant therapy and 
to compare their vitamin status with the results in healthy subjects. 

* Parts of this paper have been presented as a poster on the Epilepsy International Congress, 
Kyoto, September 17-21, 1981. 

1 Department of Epileptology and Clinical Neurophysiology, Neurological Clinic, University 
of Heidelberg, F. R. G. 

2 Department of Vitamin and Nutrition Research, F. Hoffmann-La Roche & Co., Basle, Switzer
land. 

3 Department of Surgery, University of Heidelberg, F. R. G. 
4 Clinic of Internal Medicine, University of Heidelberg, F. R. G. 
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Patients and Methods 

145 patients (96 males, 49 females) aged 20-40 years attending the Heidelberg out-patient 
clinic for epileptics were investigated. Most patients were treated with a combination of the 
following anticonvulsants for at least one year: phenytoin (n = 60), primidone (n = 55), carba-
mazepine (n = 42), valproate sodium (n = 33), phenobarbital (n=14), ethosuximide (n=13). 
CHP-phenobarbital (barbexaclon) (n=12), clonazepam, mesuximide, mephenytoin, sulthiam 
and trimethadione. The total amount and the mean daily dose administered was calculated 
using equivalent units 5. 

The results of the vitamin estimation in patients with epilepsy were compared to the results 
of the "Heidelberg Study" [1] in which the vitamin status of 20-40 years old healthy subjects 
in the region of Heidelberg had been evaluated. Only where no corresponding vitamin levels 
were determined in the "Heidelberg Study" the Swiss "Jura Study" [26] was used for corn-
par." son. 

The supply situation of vitamin B x was evaluated measuring the erythrocyte transketolase 
activity (ETK) with (ETK + ) and without (ETK 0 ) added thiamin pyrophosphate under stand
ardised condition. The technique is a modification of the methods of SCHOUTEN et al. [40] and 
DREYFUSS [11]. <*ETK (ETK + /ETK 0 ) is a measure of the vitamin BA status. Values of > 
1.25 correspond to the high risk category of a vitamin deficiency, values of α £ χ Κ < 1.15 to the 
low risk category; the intermediate range is marginal [5]. To assess the vitamin B 2 status the 
erythrocyte glutathione reductase (EGR) activity was determined according to GLATZLE et al. 
[14] without (EGR 0) added flavine adenine dinucleotide (FAD) and again after incubation 
with FAD (EGR + ). Values of a E G R > 1.29 belong to the high risk category, a E G R < 1.20 to the 
low risk category [5]. The status of vitamin B c was measured using the erythrocyte glutamate 
oxalacetate transaminase activation test (EGOT) as proposed by WEBER and WEGMAN [43] in 
which the apotransaminase is activated by pyridoxal-5'-phosphate. For higher workloads an 
automated version of the test according to TRINDER and KIRKLAND [42] was used. Subjects 
showing values of «EGOT ^ 1.80 with this test belong to the low risk category; subjects with 
a E G 0 T > 2.0 to the high risk category [5]. Biotin concentration in plasma was determined 
microbiologically using the technique of FRIGG and BRUBACHER [13]. Plasma biotin levels 
> 1.02nmol/l are usually determined with this method [3]. Vitamin C was assayed fluoro-
metrically [10] following the procedure described by BRUBACHER and VUILLEUMIER [7]. Plasma 
levels of vitamin C < 23 μιηοΐ/ΐ are considered to reflect inadequate supply [5]. The retinol-
binding protein (RBP) was measured by radial immunodiffusion [23]. RBP-values of 2.4-4.8 
μιτιοΐ/ΐ seem to be normal. The molar ratio of retinol over RBP, which normally lays between 
0.7 and 0.9, helps according to SMITH and GOODMAN [41] to identify cases of hypo- and hyper-
vitaminosis A. In the "Heidelberg Study" and "Jura Study" vitamin A was analysed in plasma 
by fluorometry after chromatographic separation [6]. The procedure has been combined with 
the assay of ß-carotene. Vitamin Ε was assayed by the colorimetric method proposed by H A S H I M 
and SCHUTTRINGER [17]. In the study with epileptics the plasma concentrations of vitamin A, E , 
and ß-carotene were determined by HPLC on an absorption mode silica column. Since a com
parative study has shown no significant difference between the results of the two methods 
[J. P. VUILLEUMIER, personal communication] the values for the vitamins A, E, and ß-carotene 
can be compared between the "Heidelberg Study" and the "Epileptic Study". The vitamin A 
level is somewhat higher in males than in females. Assay values < 1.05 μπιοΐ/ΐ (100 IU/100 ml) 
may be considered to reflect a marginal supply situation [5]. No threshold values for vitamin Ε 
can be given. In industrialized countries plasma levels around 23.2 μιτιοΐ/ΐ and higher are found; 
values below 9.3 iimol/l are likely to reflect low supply [5]. The values for ß-carotene depend 

5 1 equivalent unit = 50mg phenytoin, 30 mg phenobarbital, 125 mg primidone, 50 mg CHP-
phenobarbital, 200 mg carbamazepine, 50 mg mephenytoin, 250 mg ethosuximide, 300 mg val
proate sodium, 2 mg clonazepam, 300 mg mesuximide, 100 mg sulthiam, or 250 mg trimetha
dione. 
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on diet and can only be used for the overall assessment of the nutritional status; no threshold 
values are known. 

Vitamin B 1 2 and folate were assayed by a simultaneous radioassay according to GUTCHO and 
MANSBACH [15 ] with minor modifications. Release of bound vitamins from their endogenous 
binders and the destruction of these binders are effected by a heating step at pH 9.3. The 
subsequent binding reactions with hog intrinsic factor and milk binder protein proceed simul
taneously in the same tube at pH 9.3. Complete separation of bound radioactivities, 57Co-cyano-
cobalamin and 1 2 5I-labeled pteroylmonoglutamic acid-histamide is obtained in a dual channel 
gamma counter. Vitamin B 1 2 values < 150 pmol/1 and folate values < 3 nmol/1 seem to reflect 
a low supply [ 1 ] . 25-Hydroxycholecalciferol was determined by a radioassay in a modification 
of the method described by BELSEY et al. [ 2 ] . 25-Hydroxycholecalciferol standards were pre
pared in vitamin D-deficient, charcoal treated serum instead of ethanol as described by the 
authors. The normal range is 50 to 3 0 0 nmol/1 with marked seasonal variation. 

Vitamin B 1 2 , folate, and 25-hydroxy-cholecalciferol determinations have been carried out at 
the Department of Surgery. University of Heidelberg, the others by F. Hoffmann-La Roche 
& Co., Basle. 

Results 

The mean values of the vitamin determinations and their distributions are 
given in table I and figures 1-6, respectively, both for male and female epileptic 
patients and their controls of the same age. The distributions are compiled only 

30 

25 

120 
ο 
β> "15 ο 

110 
Ä 5 

Fig. J: Distribution of VLyyyx-values in epileptics and normal population. 



378 Κ . - Η . KRAUSE et al.: Vitamin Status and Anticonvulsant Therapy 

Tab. I : Vitamin status in epileptics and controls 

K p i l e p t i c s C o n t r o l s 

m a l e 1 f e m a l e m a l e 1 f e m a l e 

B t ( α Ε Τ Κ ) 1.10 ± 0.06 1.11 ± 0.06 1.12 ± 0.07 1.13 ± 0.09 
(n = 95) (n = 47) (n = 636) (n =744) 

B 2 ( a E G R ) 1.12 ± 0.11 1.16 ± 0.23 1.11 ± 0.11 1.00 ± 0.07 
(n = 96) (n = 49) (n = 633) (n = 749) 

B 6 ( a E G 0 T ) 1.86 ± 0.23 1.80 ± 0.26 1.76 ± 0.20 1.81 ± 0.26 
(n = 96) (n = 49) (n = 629) (n = 748) 

B 1 S (pmol/1) 335 ± 112 347 ± 123 570 ± 332 400 ± 264 
(n = 96) (n = 49) (n = 727) (n = 712) 

Biotin nmol/1 0.92 ± 0.34 0.88 ± 0.22 1.81 ± 0.732 1.88 ± 0.952 

(n = 75) (n = 42) (n = 57) (n = 36) 
Folate (nmol/1) 4.4 ± 3.1 5.0 ± 3.2 16.0 ± 16.0 7.0 ± 8.0 

(n = 94) (n = 49) (n = 624) (n = 714) 
C (μιηοΙ/1) 35.8 ± 16.5 43.8 ± 22.7 33.5 ±2S.9l 28.4 ±21.0 

(n = 96) (n = 49) (n = 488) (n = 355) 
ß-Carotene (μτηοΐ/ΐ) 0.61 ± 0.39 0.79 ± 0.76 0.59 ± 0.293 0.65 i 0.35 

(n = 95) (n = 49) (n = 75) (n = 582) 
A (μιτιοΐ/l) 2.27 ± 0.51 1.84 ± 0.52 2.78 ± 0.641 1.74 ± 0.45 

(n = 96) (n = 49) (n = 487) (n = 582) 
Retinol binding protein μπιοΐ/ΐ 3.04 ± 0.76 2.57 ± 0.67 3.14 ± 0.57:l 2.95 ± 0.57:t 

(n = 96) (n = 49) (n = 75) (n = 25) 
A/RBP (molar ratio) 0.75 ± 0.12 0.72 ± 0.05 0.74 ± 0.05:} 0.73 ± 0.04:l 

(n = 96) (n = 49) (n = 75) (n = 25) 
D (nmol/1) 103 ± 106 90 ± 74 140 ± 1 1 0 163 ± 71 

(n = 95) (n = 49) (n = 728) (n = 690) 
Ε (μιποί/) 24.8 ± 6.9 24.4 ± 4.4 29.2 ± 9.01 22.3 ± 4.4 

(n = 95) (n = 49) (n = 486) (n = 632) 

1 ]ura-study [26]. 
2 Blood donors and patients with dermatological disease [3]. 
:< Blood donors (Η. E. KELLER and J. P. VUILLEUMIER, personal communication). 

for those vitamins for which the values for both sexes were available from the 
"Heidelberg Study". The percentage of patients and controls falling into the 
high risk category of a vitamin deficiency can be found in table I I . 

When the correlation between vitamin levels and either the total amount or 
the daily dose of anticonvulsants administered was investigated by linear re
gression a negative correlation (p < 0.05) was found for folate (figure 7) and 
biotin [20]. 
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Fig. 4: Distribution of plasma levels of vitamin B 1 2 in epileptics and normal population. 

Tab. II: Percentage of epileptics and controls with a high risk of a vitamin deficiency 

V j l y m i n s 
E p i l e p t i c s C o n t r o l s 

V j l y m i n s 
m a l e J l e m a l c m a l e J f e m a l e 

B i « E T K t e 1-25) 2 4 6 7 
B s a K T K ( ^ 1.29) 4 15 7 0.1 
Β β α Ε Ο Ο τ ( £ 2 . 0 ) 24 18 11 18 
Β,., ( > 150 pmol/l) 1 2 3 9 

Biotin (1.02 nmol/1) 83 •81 9 2 0 2 

Folate ( < 3 nmol/1) 46 37 5 27 
C ( < 11.4umoI/l) 6 8 131 10 
A ( < 1.05 μmol/l) 0 2 0 9 

D ( < 50 nmol/1) 43 35 15 1 
Ε ( < 9.3 umol/1) 0 0 O1 0 

1 Jura-study [26]. 
2 Blood donors and patients with dermatological diseases [3]. 



25-OH-D(nmol/l) 

Fig. 6: Distribution oi plasma levels of 25-OH-cholecalciferol in epileptics and normal 
population. 



Κ . - Η . KRAUSE ei al.: Vitamin Status and Anticonvulsant Therapy 381 

FOLATE 
(nmol/l) 

18 

correlation coeff ic ient= -0.20(p<0.05) 

• · ··· · 

10 11 12 13 Η 15 16 17 18 
average daily intake (equivalent units/d) 

Fig. 7: Correlation between average daily intake of anticonvulsants (equivalent units/d) and 
plasma folate level. 

Discussion 

Slightly higher mean values were found for vitamin A, E , and C and for 
ß-carotene in the female epileptics than in the females of the "Heidelberg 
Study" [1]. In male patients slightly lower mean values for vitamins A and Ε 
and higher ones for vitamin C were noted than in male controls. The mean con
trol values used for comparison were taken from the "Jura Study" [26], as in 
the "Heidelberg Study" these vitamins had not been determined for males. No 
increased risk of vitamin A, Ε and C deficiency was found in male and female 
epileptic patients. RBP and the ratio vitamin A / R B P were within normal limits 
for most epileptics. Therefore, a chronic anticonvulsant therapy does not seem 
to influence the status of vitamins A, E , and C ; these findings do not confirm the 
observations made by O K U N M E G A [28] and H I G A S H I el al. [18] who reported 
reduced vitamin Ε levels in epileptic children treated with anticonvulsants. 

The activation coefficient (ακτκ) for vitamin B t tended to be lower in male 
and female epileptic patients than in controls indicating a good vitamin Bi 
status in epileptics; also the risk of a vitamin Bi deficiency was higher in con
trols. A higher mean (ij.;(;R and a substantially higher risk of a vitamin BL> defi
ciency was noted in the female patients with epilepsy, whereas in males no such 
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differences were seen. The reason for this sex-specific distinction has not yet 
been elucidated; but should this be confirmed in a larger number of patients, 
investigations into a possible correlation wi th the hormonal condition of the 
female epileptics seem to be worthwhile . 

Impairment of the vi tamin B C ) status in patients treated wi th anticonvulsants 
has been reported [9, 30, 33]. Our investigations, using the E G O T activation 
test, noted a deterioration in the vi tamin B, 5 status for male patients only; both 
the mean values and the percentage wi th abnormal levels were higher than in 
controls. For females no such difference was found. This might be because 
female epileptics less often use oral contraceptives than do their healthy con
trols. These agents are known to lower the vi tamin BG status [29]. Furthermore, 
some controversy exists about the usefulness of the E G O T activation test as an 
indicator of the vi tamin B ( 5 status. Not only are various methods used to measure 
activities [36] but in some cases the results may be misleading. For instance, in 
alcoholic subjects known to have an inadequate intake of vi tamin B G often a low 
<XEGOT> indicating no risk of a v i tamin B ß deficiency, is found [ 4 ] ; a similar phe
nomenon might occur in anticonvulsant therapy. Therefore, a determination of 
the level of pyridoxal-5'-phosphate in erythrocytes as an additional parameter 
related to the vitamin B ( 5 status seems to be useful in further studies of the vita
min B Ö status in epileptics. 

Mean circulating vi tamin Bi2 levels were reduced in patients suffering from 
epilepsy more so in males than in females, but the percentage of patients wi th 
a deficient level was lower than in the control population. Also other studies 
usually found no reduction of v i tamin B 1 2 levels in epileptics [9, 33, 38] and, 
therefore, a chronic treatment w i t h anticonvulsants should not lead to a more 
frequent occurrence of vi tamin B 1 2 deficiency symptoms in these patients than 
in the general population. 

Major differences in the v i tamin status of epileptics and controls were only 
found for folate, vitamin D and biotin. A reduction of folate levels on anti
convulsant therapy has been known for some time [24], This reduction in folate 
levels is being discussed as a factor in the mode of action and as a cause for 
side-effects of anticonvulsants such as psychosis and haematological abnormal
ities [31,32]. About 4 0 % of the epileptics investigated by us were found to have 
deficient folate levels, a figure which fits wel l into the published frequencies of 
2 9 % to 91 % [33]. Some investigations have found a correlation between folate 
levels and the doses of anticonvulsants administered [32, 34] whereas others 
have not [19]. Our results seem to indicate a certain dose-dependency (fig. 7). 
but the number of patients investigated, especially of those on monotherapy, 
are as yet too small to draw any definite conclusions. 

A n impaired vitamin D status is considered to be the cause of the anticon
vulsant osteomalacia which has been described for the first time by K R U S E [22] 
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and SCHMID [37] in 1967/68. Deficient 25-hydroxy-cholecalciferol levels have 
been reported to occur in 23-39% of the epileptics investigated [16. 21, 25, 35]. 
A frequency of 3 5 % for the female and of 4 3 % for the male patients (table I I ) 
seems to be quite high. However, most of our patients have been investigated 
dur ing winter and spring, when 25-hydroxy-cholecalciferol levels are known 
to be low [39]. This seasonal variation might also be the reason why no correla
t ion between plasma 25-hydroxy-cholecalciferol levels and the total amount or 
the mean daily dose of anticonvulsants administered has been found. Also the 
connection between 25-hydroxy-cholecalciferol levels and the skeletal mineral
isation is not clear: in manifest osteopathy low 25-hydroxy-cholecalciferol lev
els are generally noted [12, 21, 25], but in a number of patients treated wi th 
anticonvulsants low levels are seen without concurrent radiological signs of 
osteopathy. A retrospective study has shown that slight skeletal changes as 
demonstrated by radiology occur frequently in the first few years of anticon
vulsant therapy. These changes tend to revert to normal in the majority of 
patients in the next few years; only in a few patients, mostly those treated wi th 
high doses for a long period, does a severe osteopathy develop [25]. Similarly, 
25-hydroxy-cholecalciferol levels might also decline during the first years of 
treatment wi th a subsequent normalization in most patients and a further de
crease in only a few. This possibility w i l l be investigated in a larger number of 
patients. Furthermore, bone density measurements which are more sensitive 
than the conventional radiology [8] , should be used to assess the diagnostic 
value of 25-hydroxy-cholecalciferol levels. 

3-Methyl-
glutaconyl-CoA*-

3-Methyl-
-crotonyl-CoA 

Acetyl-CoA Methvl-malo-
nyl-CoA 

Acetyl-CoA- V'QI 7 PropiortYl-CoAz. 
carboxylase j 'carboxylase! 

Malonyl-CoA Propionyl-CoA 

-Mf*Oxalacetate Pyruvate -

= block in biotin deficiency 

Fig. 8: Increased carbon dioxide as hypothetical contribution of reduced biotin levels to the 
mode of action of anticonvulsants. 

The reduction of biotin levels in 8 0 % of the epileptics has been discussed 
elsewhere [20]. This reduction might be a factor in the efficacy of anticon
vulsants: a decrease in the activity of the biotin-dependent carboxylase could 
lead to an increase in carbon dioxide (figure 8), and via the decrease of the 
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pyruvate carboxylase activity to a reduction of aspartate in brain (figure 9). 
Both these possibilities have to be considered as antiepileptic mechanisms of 
action. The pharmacological effect of a biotin deficiency in epileptics deserves 
further attention. 

Pyruvate 

Pyruvatecarb-
oxylase 1 

OxalacetateJ 

Aspartate I 

Fig. 9: Decreased aspartate as hypothetical contribution of reduced biotin levels to the mode 
of action of anticonvulsants. 
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