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Prosultiamine (rINN)

DTPT; Prosultiamina; Prosultiaminum; Thiamine Propyl Disul-
phide. N-(4-Amino-2-methylpyrimidin-5-ylmethyl)-N-(4-hydroxy-
1-methyl-2-propyldithiobut-1-enyl)formamide.

Просультиамин

C15H24N4O2S2 = 356.5.
CAS — 59-58-5.

Sulbutiamine (rINN)

Bisibutiamine; O-Isobutyrylthiamine Disulphide; Sulbutiamina;
Sulbutiaminum. NN′-{Dithiobis[2-(2-isobutyryloxyethyl)-1-methyl-
vinylene]}bis[N-(4-amino-2-methylpyrimidin-5-ylmethyl)-forma-
mide].

Сульбутиамин

C32H46N8O6S2 = 702.9.
CAS — 3286-46-2.
ATC — A11DA02.
ATC Vet — QA11DA02.

Thiamine Hydrochloride (BANM, rINNM)

Aneurine Hydrochloride; Hidrocloruro de tiamina; Thiamin Hy-
drochloride; Thiamine, chlorhydrate de; Thiamine Chloride; Thi-
amin-hydrochlorid; Thiamini hydrochloridum; Thiaminii Chlori-
dum; Tiamiinihydrokloridi; Tiamin-hidroklorid; Tiaminhydroklor-
id; Tiamino hidrochloridas; Tiaminy chlorowodorek; Vitamin B1.
3-(4-Amino-2-methylpyrimidin-5-ylmethyl)-5-(2-hydroxyethyl)-
4-methylthiazolium chloride hydrochloride.

Тиамина Гидрохлорид

C12H17ClN4OS,HCl = 337.3.
CAS — 59-43-8 (thiamine); 67-03-8 (thiamine hydrochlo-
r ide).
ATC — A11DA01.
ATC Vet — QA11DA01.

(thiamine)

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, US, and
Viet. 
Thiamine hydrobromide is included in Int. 
Ph. Eur. 6.2 (Thiamine Hydrochloride). A white or almost
white, crystalline powder or colourless crystals. Freely soluble in
water; slightly soluble in alcohol; soluble in glycerol. A 2.5% so-
lution in water has a pH of 2.7 to 3.3. Store in nonmetallic con-
tainers. Protect from light. 
USP 31 (Thiamine Hydrochloride). White crystals or crystalline
powder, usually having a slight, characteristic odour. When ex-
posed to air, the anhydrous product rapidly absorbs about 4% of
water. Soluble 1 in 1 of water and 1 in 170 of alcohol; insoluble
in ether and in benzene; soluble in glycerol. pH of a 1% solution
in water is between 2.7 and 3.4. Store in airtight containers. Pro-
tect from light.

Stability. Sterile thiamine hydrochloride solutions of pH 4 or
less lose activity only very slowly but neutral or alkaline solu-
tions deteriorate rapidly, especially in contact with air.

Thiamine Nitrate (BANM, rINNM)

Aneurine Mononitrate; Nitrato de tiamina; Thiamine Mononi-
trate; Thiamine, nitrate de; Thiamini nitras; Thiamin-nitrát; Tiami-
ininitraatti; Tiaminnitrat; Tiamin-nitrát; Tiamino nitratas; Tiaminy
azotan; Vitamin B1 Mononitrate. 3-(4-Amino-2-methylpyrimidin-
5-ylmethyl)-5-(2-hydroxyethyl)-4-methylthiazolium nitrate.
Тиамина Нитрат
C12H17N5O4S = 327.4.
CAS — 532-43-4.
ATC — A11DA01.
ATC Vet — QA11DA01.
Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, US, and
Viet. 
Ph. Eur. 6.2 (Thiamine Nitrate). A white or almost white, crys-
talline powder or small, colourless crystals. Sparingly soluble in
water; freely soluble in boiling water; slightly soluble in alcohol
and in methyl alcohol. A 2% solution in water has a pH of 6.8 to
7.6. Store in nonmetallic containers. Protect from light. 
USP 31 (Thiamine Mononitrate). White crystals or crystalline
powder, usually having a slight characteristic odour. Soluble 1 in
44 of water; slightly soluble in alcohol; very slightly soluble in
chloroform. pH of a 2% solution in water is between 6.0 and 7.5.
Store in airtight containers. Protect from light.

Adverse Effects and Precautions
Adverse effects with thiamine are rare, but hypersensi-
tivity reactions have occurred, mainly after parenteral
doses. These reactions have ranged in severity from
very mild to, very rarely, fatal anaphylactic shock (see
below).
Breast feeding. Supplementation did not significantly affect
thiamine concentration in breast milk of healthy, well-nourished
women when compared with those not given thiamine; the au-
thors supposed that absorptive capacity of the mammary gland
may be saturable.1 Based on this, the American Academy of
Pediatrics considers its use to be usually compatible with breast
feeding.2
1. Nail PA, et al. The effect of thiamin and riboflavin supplementa-

tion on the level of those vitamins in human breast milk and
urine. Am J Clin Nutr 1980; 33: 198–204. 

2. American Academy of Pediatrics. The transfer of drugs and oth-
er chemicals into human milk. Pediatrics 2001; 108: 776–89.
Correction. ibid.; 1029. Also available at:
http:/ /aappolicy.aappubl icat ions.org/cgi /content /ful l /
pediatrics%3b108/3/776 (accessed 09/01/06)

Hypersensitivity. The UK CSM had received, between 1970
and July 1988, 90 reports of adverse reactions associated with the
use of an injection containing high doses of vitamins B and C.
The most frequent reactions were anaphylaxis (41 cases, includ-
ing 2 fatalities), dyspnoea or bronchospasm (13 cases), and rash
or flushing (22 cases); 78 of the reactions occurred during, or
shortly after, intravenous injection and the other 12 after intra-
muscular injection.1 They recommended that parenteral treat-
ment be used only when essential, and that, when given, facilities
for treating anaphylaxis should be available. They also recom-
mended that, when the intravenous route was used, the injection
be given slowly (over 10 minutes). Various authors2,3 have noted
that parenteral treatment is essential for the prophylaxis and
treatment of Wernicke’s encephalopathy (see below). However,
further reports of anaphylaxis to parenteral thiamine have since
been described,4-6 including one with a fatal outcome.4
1. Committee on Safety of Medicines. Parentrovite & allergic reac-

tions. Current Problems 24 1989. 
2. Wrenn KD, Slovis CM. Is intravenous thiamine safe? Am J

Emerg Med 1992; 10: 165. 
3. Thomson AD, Cook CCH. Parenteral thiamine and Wernicke’s

encephalopathy: the balance of risks and concerns. Alcohol Al-
cohol 1997; 32: 207–9. 

4. Van Haecke P, et al. Thiamine-induced anaphylactic shock. Am
J Emerg Med 1995; 13: 371–2. 

5. Morinville V, et al. Anaphylaxis to parenteral thiamine (vitamin
B1). Schweiz Med Wochenschr 1998; 128: 1743–4. 

6. Johri S, et al. Anaphylaxis from intravenous thiamine—long for-
gotten? Am J Emerg Med 2000; 18: 642–3.

Pharmacokinetics
Small amounts of thiamine are well absorbed from the
gastrointestinal tract after oral doses, but the absorption
of doses larger than about 5 mg is limited. It is also rap-
idly absorbed on intramuscular injection. It is widely
distributed to most body tissues, and appears in breast
milk. Within the cell, thiamine is mostly present as the
diphosphate. Thiamine is not stored to any appreciable
extent in the body and amounts in excess of the body’s
requirements are excreted in the urine unchanged or as
metabolites.
◊ References.
1. Weber W, et al. Nonlinear kinetics of the thiamine cation in hu-

mans: saturation of nonrenal clearance and tubular reabsorption.
J Pharmacokinet Biopharm 1990; 18: 501–23. 

2. Tallaksen CME, et al. Kinetics of thiamin and thiamin phosphate
esters in human blood, plasma and urine after 50 mg intrave-
nously or orally. Eur J Clin Pharmacol 1993; 44: 73–8. 

3. Loew D. Pharmacokinetics of thiamine derivatives especially of
benfotiamine. Int J Clin Pharmacol Ther 1996; 34: 47–50. 

4. Greb A, Bitsch R. Comparative bioavailability of various thia-
mine derivatives after oral administration. Int J Clin Pharmacol
Ther 1998; 36: 216–21. 

5. Frank T, et al. High thiamine diphosphate concentrations in
erythrocytes can be achieved in dialysis patients by oral admin-
istration of benfotiamine. Eur J Clin Pharmacol 2000; 56:
251–7. 

6. Drewe J, et al. Effect of intravenous infusions of thiamine on the
disposition kinetics of thiamine and its pyrophosphate. J Clin
Pharm Ther 2003; 28: 47–51.

Human Requirements
Thiamine requirements are directly related to the car-
bohydrate intake and the metabolic rate. A daily die-
tary intake of about 0.9 to 1.5 mg of thiamine is recom-
mended for healthy men and about 0.8 to 1.1 mg for
healthy women. Cereals, nuts, peas, beans, yeast, and
pork are rich sources of thiamine. Some other meats
especially liver or kidneys, and also fish, contain sig-
nificant amounts. Flour and bakery products are often
enriched with thiamine. Considerable losses of thia-
mine may result from cooking processes.
UK and US recommended dietary intake. In the UK die-
tary reference values (see p.1925) have been published for
thiamine1 and similarly in the USA recommended dietary allow-
ances (RDAs) have been set.2 In the UK for adult males and fe-
males the reference nutrient intake (RNI) is 0.4 mg per 1000 kcal
daily and the estimated average requirement (EAR) is 0.3 mg per
1000 kcal daily. In the USA an RDA of 1.2 mg daily in adult
males and 1.1 mg daily in females is recommended.
1. DoH. Dietary reference values for food energy and nutrients for

the United Kingdom: report of the panel on dietary reference val-
ues of the committee on medical aspects of food policy. Report
on health and social subjects 41. London: HMSO, 1991. 

2. Standing Committee on the Scientific Evaluation of Dietary Ref-
erence Intakes of the Food and Nutrition Board. Dietary Refer-
ence Intakes for thiamin, riboflavin, niacin, vitamin B , folate,
vitamin B , pantothenic acid, biotin, and choline. Washington,
DC: National Academy Press, 2000. Also available at:
http://www.nap.edu/openbook.php?isbn=0309065542 (accessed
21/07/08)

Uses and Administration
Thiamine is a water-soluble vitamin, although some of
its derivatives have greater lipophilicity. It is an essen-
tial coenzyme for carbohydrate metabolism in the form
of the diphosphate (thiamine pyrophosphate, cocar-
boxylase). Thiamine deficiency develops when the di-
etary intake is inadequate; severe deficiency leads to
the development of a syndrome known as beri-beri.
Chronic ‘dry’ beri-beri is characterised by peripheral
neuropathy, muscle wasting and muscle weakness, and
paralysis. Acute ‘wet’ beri-beri is characterised by car-
diac failure and oedema. Wernicke-Korsakoff syn-
drome (demyelination of the CNS) may develop in se-
vere cases of thiamine deficiency notably in
association with chronic alcoholism. Severe thiamine
deficiency, characterised by lactic acidosis and neuro-
logical deterioration, has been reported within a rela-
tively short time of starting thiamine-free total
parenteral nutrition; some deaths have occurred. 
Thiamine is used in the treatment and prevention of thi-
amine deficiency. It is given orally, the preferred route,
or if necessary by the intramuscular or intravenous
routes (but see Hypersensitivity, above); intravenous
injections should be given slowly over 30 minutes. In
the treatment of mild chronic thiamine deficiency usu-
al oral doses of 10 to 25 mg daily, in single or divided
doses, have been recommended. In severe thiamine de-
ficiency doses of up to 300 mg daily are given, and
even higher daily doses may be used in Wernicke-Kor-
sakoff syndrome by the intravenous route. 
Thiamine is usually given as either the hydrochloride
or nitrate salts although other salts such as the dicam-
sylate, disulfide, monophosphate (monophosphothia-
mine) or pyrophosphate (cocarboxylase) may be used. 
Other compounds that possess vitamin B1 activity and
may be given as alternatives to thiamine include benfo-
tiamine, cycotiamine, octotiamine, prosultiamine, and
sulbutiamine. Acetiamine, bisbentiamine, and fur-
sultiamine have also been used.
Diabetes mellitus. Low plasma thiamine concentrations have
been found1 in patients with type 1 and type 2 diabetes mellitus
(p.431). In a small placebo-controlled study, benfotiamine
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