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The golden hamster is a relatively new animal in 
the experimental field. Its principj4 use has been in 
the study of virus diseases and more recently in polio- 
myelitis. In addition, the hamster aneared to possess 
desirable features for nutritional studies. Researdh 
was therefore begun in this laboratory on nutrition of 
the animal. 

The experimental work was divided into two portions: 
first, to eßtablish a simplified diet satisfactory for 
the maintenance of stock colonies of banisters; second, 
to establish the thismin requirement and to outline a 
thiamin assay method using the hamster. 

It apoeared that vigorous healthy animals could 'be 

raised on simplified diets containing 71% cornmeal, 15% 
linseed meal, 10% powdered skim milk, 2% alfalfa meal, 
l6 dehydrated liver and 1% inorganic salts, 

High losses of young which occurred during lactation 
may be reduced slightly by the observance of unusual quiet 
and seclusion of the females. 

The hamster apeared to recuire more than one 
microgram of thismin per grani of basal ration. 

Two methods of thiamin assay using the hamster 
have been suggested. They are (1) a growth method and 
(2) a curative meth 
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NUTF IT ONAL RE1JI REMENTS OF THE GOLDEN 
HAMSTER (Cricetus auratus) 

I NTRODUC IT ON 

The golden hamster has attracted interest during 

recent years as an experimental animai, chiefly in the 

study of virus diseases. More recently this animal 

has been found susceptible to poliomyelitis and is now 

being used for research on that disease (34). 

The hamster appears to possess many advantages 

for general nutritional experimentation. Reports of 

Routh and Houchin (29), Cooperman, Waisman, and 

Elvehjein (4) , and Hamilton and Hogan (15 
) 
indicate 

that the hamster's nutritional requirements are simi- 

lar to those of the rat, as indicated in Table I. 

However, the hamster possesses several advantages 

over the rat as an experimental animal. Avitaminoses 

on deficient diets usually appear with the hamster in 

two to three weeks (29), whereas four to six weeks are 

required to obtain similar results with the rat. Due 

to the small size of the hamster, less cage space is 

required per animal. A female hamster can raise a 

litter of young every six weeks, while a rat requires 

ten to eleven weeks. Rats consume 10 to 15 grams of 

feed daily at a cost of 7 to 10 cents per month, while 

a hamster will eat from 5 to 10 grams of feed at a 
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DAILY VITAMIN REQUIRENTS OF COWON LARORATORY ANIMALS 

Vitamin Hamater Chiok Dog Guine& pi Mou8e Monkey Rt 

134.4 r.u./ioo g. 20 (25) 18-22 
A 26-40°LU. (33) body weight body weight 

5OA.O.A.C./1M9 10-20 
(28) 

D or 15 I.U. body weight Required 

(15) 1 mg./g. 
(25) 

(26) .5-1 mg. 
(11) 

2.5 mg. 
(12) 

E Required body weight Required one doe. one doee 

(15) (lo) (25) (20) (io) 
K Required Required None Required None 

'5' 
' 

(e) 
.6-.7 mg./100 g. (32) 

C None body weight None 

(15) 
Required 

60-y/lOO g. (1)or 1O25'7kg. 
(2e) 

(le) 
80100T/lOO 

Thianin 12-18r body weight 10T or lO-15r 

(15) 19O-2OOY/1OO 6OiOOe7cg. (27 
(36) (28) 

Riboflavin Required or 40-60 - body weight 501 Required 

(8) (7) Niootinio acid None ).15 mg. None 

(ic) (22) lOO"7cg. 
(31) 

(30) (35) Pantothenic acid Required Required body weight 30a 

(15) 275/1OO g. 
(3) 

Ir/kg. 
(25) 

(9) 
Pyridoxine Required or 60-100 body weight 10 7 

7-107/100 
g(lB) 

(37) 
Biotin or 4-6 -r None 

Nono required(15) 
(17) (38) 

Inositol during growth None Nono 

Para-amino 
(15) 

benzoio acid None 

Folio acid Required 
(37) 
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cost of 5 cents per month. 

The mouse, even though it is small and responds 

satisfactorily to nutritional deficiencies (16), is 

a poor laboratory animal because of its wildness and 

odor. The hamster is more easily tamed and. the lab- 

oratory can be kept relatively odorless. The cost of 

maintenance of the mouse is about that of the hamster. 

The chick is very useful for experimental work 

with biotin (18), pyridoxine (3), vitamin D (19), and 

vitamin A (33). However, its diestive system is so 

different from that of man that application of results 

obtained with the chick to human nutrition may often 

be of doubtful value. 

The guinea pi is used for studies on ascorbic 

acid since other common laboratory animals do not ap- 

pear to require an external source of this vitamin. 

However, the relati;e1y large size and slow reproduct- 

ive cycle of this animal militates against its general 

use for nutritional studies except in cases where the 

guinea pig has been found to require growth factors 

which are as yet uncharacterized (39,40). 

The dog and the monkey are valuable research ani- 

mais for nicotinic acid assay. However, their slow- 

ness of response and the cost of maintenance prohibits 

their general laboratory use. 



EXPERL IdENTAL 

Since many investigators are not fari1îar with the 

habits of hunsters, a brief description of the routine 

management of the colony is included. Ordinarily the 

animals are kept in individual cages 9 by II by 14 

inches with inch mesh floors. The food is supplied 

ad libitum in glass jars, and water is provided from 

inverted bottles with glass drinking tubes. Each lac- 

tating female receives eight to ten milliliters of milk 

daily. Female hamsters are usually gentle and easily 

handled, though pregnant females often become vicious 

about the time of the birth of the young and remain 

vicious during lactation. The young, after weaning, 

are usually raised in groups. At four to five weeks 

of age, sexes are separated. When the females mature 

they are placed in individual cages for the raising 

of young. Virgin males may be maintained in groups 

for several months, but those used for breeding are 

kept in individual cages to avoid fighting. At eight 

weeks of age females may be mated to a male which is 

at least twelve weeks of age. It has been found that 

using younger males results in a low percentage of 

pregnancies. The males are usually left with the f e- 

males eight days. This allows at least two oppor- 

tunities for conception since the oestrus cycle of 
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the female is about four days. It is advisable to watch 

the animals for a few minutes after introducing the 

male, as sorne females are vicious and may attack the 

male, in which case the male is removed. 

The room should be kept cuiet the first few days af t- 
er young are born, The mothers are very excitable at this 
time and may pouch and carry them about, or may even kil]. 
and eat them. This accounts in large measure for the loss 
of young which occurs during the first three days. It is 
advisable not to handle them until weaning time. 

The female hamster may be bred within ten days af t- 
er the previous litter has been weaned. It has been the 

custom in this laboratory to use a female for three 
litters only, although as many as SiX litters may be 

raised by a single female. The fertility of hamsters 

declines rapidly after the first year. 

Simplified Diets 

At the outset of thisresearch no iníorniation was 

available concerning experimental diets suitable for 
nutritional studies on the hamster. Furthermore, al- 
though these animals were available from several sources, 

very little experimental work had been done to select 
optimi.un diets for the maintenance of colonies. 

A stock diet used in this laboratorì which was 
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adequate for growth and reproduction of rats through 

many generations (14) seemed inadequate for hamsters. 

It was decided, therefore, to investigate several 

simplified rations for possible use with these animals. 

The composition of each ration used. is listed in Table 

II. 

Each diet used was mixed in ten pound units. The 

ingredients were placed in a container and rolled for 

several hours to insure thorough mixing. Diets 6 and 

7 were prepared by first mixing the ingredients with- 

out inositol or biotin. Inositol was added by mixing 

it with 5 grams of corn starch and adding the result- 

ing mixture to 200 grams of feed. The liquid biotin 

concentrate (S. L:. A. No. 200) was added and, after 

thorough mixing, the 205 gram portion was added to the 

remainder of the ten pounds of feed. Final comrlete 

mixing was obtained by rolling the feed for several 

hours. 

The results obtained with the several diets are 

summarized in Table III. 

Diet 1, although adequate for the proper nutri- 

tion of the rat, appeared to be unsatisfactory for the 

hamster in several respects. Nearly all of the mothers 

developed a dermatitis about the corners of the mouth 

during late pregnancy, which became quite severe dur- 



TABLE II 

C0MP0SIT0N 0F SIMPIitED DIETS 

Diet i 

20 

72 Ground corn 
15 Linseed meal 
10 Powdered skim milk 
2 Alfalfa meal 
0.5 Sodii.im chloride 
0.5 Calcium carbonate 

Purina Dog Chow pellets 
Greens daily 

Diet 2 

/0 

71 Ground corn 
15 Linseed meal 
10 Powdered skim milk 
2 Alfalfa meal 
i Dehydrated liver 
0.5 Sodium chloride 
0.5 Calcium carbonate 

Purina Dog Chow pellets 
Greens daily 

Diet 3 

71 Ground corn 
15 Linseed meal 
10 powdered skim milk 
2 Alfalfa meal 
1 Dehydrated liver 
0.5 Sodium chloride 
0.5 Calcium carbonate 

ad libitum 

ad libiturn 

7 
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TABLE II (continued) 

Diet 4 

61 Ground corn 
15 Linseed meal 
10 Powdered skim milk 
10 Wheat germ 
2 Alfalfa meal 
i Dehydrated liver 
Q.5 Sodium chloride 
0.5 Calcium carbonate 

Diet 5 

Q 
66 Ground corn 
15 Linseed meal 
10 Powdered skim milk 
5 Brewer's yeast** 
2 Alfalfa meal 
1 Dehydrated Liver 
0.5 Sodium chloride 
0.5 Calcium carbonate 

Diet 6 

0/ 
/0 

71 Ground corn 
15 Linseed meal 
10 Powdered skim milk 
2 Alfalfa meal 
1 Dehydrated liver 
0.5 Sodium chloride 
0.5 Calcium carbonate 
0.1 Corn starch 

100 Inositol per gram of ration 
0.2 Biotin per gram of ration 

Each animal is given 100 I. U. of vitamin A 
0.5 ing. of vitamin E daily. 

* Viobin Corporation 
-:* Mead's Brewers Yeast 



TABLE II (continued) 

Diet 7 

71 Ground corn 
15 Linseed meal 
10 Powdered skim milk 
2 Alfalfa meal 
1 Dehydrated liver 
0.5 Sodium chloride 
0.5 Calcium carbonate 
0.1 Corn starch 

100 Inositol per rsm of feed 
0.2 Biotin per gram of feed 

Diet 8 

71 Ground oats 
15 Linseed meal 
10 Powdered skim milk 
2 Alfalfa meal 
1 Dehydrated liver 
0.5 Sodium chloride 
0.5 Calcium carbonate 
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TABLE III 

NUMBER OF MMALS WEANED ON VAOUS SIMPLIPED DIETS 

Diet No. No. No. No. No. Condition 
fe- litters young weaned weaned of mother 
males born per lit- 

ter 

1 18 27 169 92 3.0 Dermatitis 
near mouth 

3 14 14 89 44 3.2 Excellent 

3* 
19 19 75 3.9 Excellent 

4 6 6 38 22 3.7 Excellent 

5 5 5 28 1? 3.4 Excellent 

6 6 6 37 20 3.3 Excellent 

7 4 4 20 10 2.5 Excellent 

8 4 4 22 13 3.3 Excellent 

Total 76 85 403 293 3.3 

*Djet 3; strict isolation and quiet of room. 
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ing lactation. The dermatitis disappeared in nearly all 
cases within a few days after the young were weaned 

but reappeared during successive pregnancies. The young 

appeared healthy, but in approximately one third of the 

animals the anus became swollen from the 11th to 13th 

day. Defecation appeared difficult. The animals ag- 

gravated the condition by gnawing the laf lamed areas. 

Cannibalism was widely prevalent, both among the 

mothers and the young. 

Animals maintained on Diets 2 to S showed uni- 

form disappearance of the dermatitis about the mouth. 

Cannibalism was less prevalent among the young, al- 

though most of those which died prior to weaning were 

eaten by the others. It appeared, therefore, that the 

inclusion of 1% dried liver or 5% dried brewer's yeast 

was sufficient to protect the animals against the 

dermatiti s. 

When the Purina pellets and greens were removed, 

the constipation and inflamed condition of the anus 

were immediately imoroved. irther experiments were 

not performed to prove the cause of the condition, how- 

ever, only four of 250 young animals which have been 

raised on Diet 3 have showed a tendency toward mf lam- 

mation of the anus. It seems possible that the animal 

may be unable to utilize properly the solid pellets at 
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a very early age. 

None of the diets produced airreciab1e increases, 

over Diet 1, in the number of young we:ned er litter. 

Diet 4, which contained 10% wheat germ, showed slightly 

larger litter sizes at weaning, but the increase is 

probably not significant. The average of 3.3 animals 

weaned per litter on all diets is coparab1e to the val- 

ue of 3.7 obtained on a diet containing 35% wheat prod- 

ucts and 10% dried yeast (15). 

The value of 3.9 animals weaned cer litter under 

conditions of extreme isolation and quiet is possibly 

significant. The females in this experiment were given 

large quantities of shredded paper for nesting purposes. 

A week's supply of food was given shortly before birth 

of the young and the animals were disturbed only once 

each day thereafter when milk was pipetted into the 

containers. The young were not counted until weaning. 

Thiamin Requirement Diets 

In the following 

determine the thiamin 

the possible value of 

assays. 

All experimental 

age on Diet 3 (Table 

experiments an attempt was made to 

requirements of the hamster and 

the animal for use in thiamin 

animals were raised to weaning 

). At 20 days of age they were 
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placed on the various experimental diets. The average 

weight of the animals ranged from 30 to 35 grams. 

The thiamin free diet used is described in the 

following table. 

Composition of Basal Thiamin-free Diet 

Casein (vitamin free)..2b 
C erelo se. . . . . . . . . . . . . . . . .65 

Lard,............,...... 7 

Salt mixture............, 4 

Vitamin A-D mixture 

Vitamins: mg. per 100g. of basal mixture 

Riboflavin. . . . . . . e . . . . . . . . . . 0.8 
Pyridoxine hydrochloride........... 1.6 
Calcium pantothenate. . . . . . . . . . . . 1.2 
Nicotiria.c acid..................... 1.0 
p-Aminobenzoic acid.... . . . .. .. .... 100.0 
Inositol. . . . . s . . . . . . . . . . . . . . . . . . . . 250.0 
Choline chloride.... .. . . . . . . . . ..... 400.0 
2-ethy1-1,4-naphthoquinone........ 3.0 
Alpha tocopherol.... .. ............ 2.5 

* (15) 

This diet differs from Hamilton and Hogan's basal 

diet (15) only in that Wheat Geii Oil** was used to 

sutp1y the aipha-tocoDherol and the thiamin was omitted. 

Abbott's 



Feed and water were provided ad libitiun. 

Animals used for deficient diets (thiamin low or 

absent) were kept in individual cages. They were 

weighed every two days until large losses of weight 

occurred, after which daily weight records were kept. 

Control animals on diets adequate in thiamin were main- 

tamed in groups of four to the cage, and their weights 

were recorded every two days. 

The growth responses of hamsters receiving differ- 

ent quantities of thïamin are recorded in Graph 1. 

Four animals receiving no thiamin were observed to lose 

weight rapidly after a brief period during which body 

stores of the vitamin were presumably depleted. These 

animals developed alopecia on the ventral surface of 

the neck, followed by severe polyneuritis from the 13th 

to the 20th day. Usually within 24 to 48 hours there- 

after mild convulsions were observed, followed by 

coma and death within 30 to 60 minutes. 

Twelve animals receiving lYof thismin per gram 

of feed gained weight at a slow rate for about 17 days, 

after which growth ceased. All of these animals 

appeared unkemot after about 2$ days on the diet. At 

30 days one animal developed polyneuritis and died in 

approximately 24 hours. 

Thirteen hamsters which received 8Yof thiamin 
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per gram of feed grew much more ranidly than those 

receiving only lYper gram, but wore found to grow 

somewhat less rapidly than thirteen animals receiving 

the simplified stock Diet 3. It seems probable from a 

comparison of thiamin requirements of other animals 

(Table I) that BY per gram should provide a large ex- 

cess, and that the synthetic diet used was not complete- 

ly adequate. Eiotin was omitted from the diet, since 

Hamilton and Hogan have reported that it is not re- 

quired by the hamster (15). Folio acid was also omit- 

ted due to the lack of adequate quantities of a suit- 

able concentrate. 

Response to Curative Doses 

It was attempted to establish the thiamin required 

for a curative dose with the hamster by the method of 

Lane, Johnson, and Williams (24). 

Weanling hamsters were maintained on the thiamin 

free basal diet from weaning until they developed 

nolyneuritis. The polyneuritis symntoms were determined 

by putting each hamster in a small cage, rolling the 

cage 6 to 10 turns and releasing the hamster immediate- 

ly. The bind legs of polyneuritic animals extended 

and stiffened for about a second. They then lost their 

stiffness and the animal could run about. In extreme 
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deficiency symptoms, the entire body stiffened and the 

animal apDeared unconscious for one to ten seconds. 

After consciousness was regained the animal appeared 

weak. 

In using the curative treatment hsnsters were 

de1eted in thiamin until polyneuritis appeared. At 

this time the animals were given orally varying doses 

of thiaxnin. Twenty-four hours later the animals were 

tested for polyneuritis and the degree of cure noted. 

Animals were pronounced cured when no stiffness of the 

hind legs was noted after being rolled as described 

previously. Successive tests were made on single an!- 

mais by repeated depletion and cure. 

Weanling hamsters were fed a thianiin free basai 

diet for thirteen days, after which they were placed 

on diets containing added thiamin as recorded. The 

results are recorded in Table V. 

From Table V it can be seen that hamsters receiv- 

ing no thiamin required 7 to 87of thiamin for cure 

of polyneuritis. Animals which received O.5Yof 

thiamin per gram of basal ration showed cures when iv- 

en a single 4Ydose. The animals which received 1Y 

of thiamin per gram of basal ration showed a doubtful 

response when given a 2Y'dose of thismin. It is as- 

sinned, therefore, that the curative dose for animais 



TABLE V 

TWENTY-FOUR HOUR RESPONSE OF POLYNEUIE TI C HAMSTERS 
TO SINGLE DOSES OF T1AN 

Number Thiamin in Therapeutic Cured Response Not 
animals basal diet dose doubtful cured 

Y7'g 

i o lo i o o 

3 0 8 3 0 0 

5 0 7 1 1 3 

3 0 5 O O 3 

1 0.5 8 1 0 0 

:1. 0.5 7 1 0 0 

1 0.5 5 i o O 

2 0.5 4 2 0 0 

i i 15 1 0 0 

I i 3.0 1 0 0 

i 1 8 1 0 0 

1 1 7 3. 0 0 

1 1 5 1 0 0 

1 1 2 O 1 0 



on the O.5Yper grsin ration was between 2 and 4Yof 
thiamin. 

For assay purposes, it would appear that a small 

supdementary amount of thiarnin should be included in 
the basal ration, since a therapeutic dose of 7 to 8T 

is too large to be contained in most food samples. 

It can be seen from Graph 2 that the weight res- 
ponse gives a partial index of the amount of thiamin 

administered. However, this method seems to give rather 
uncertain results. 
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DISCUSSION 

It appears that vigorous, healthy animals can be 

raised on sira1ified diets containing 1% liver or 5% 

dried brewer's yeast, although even under the best 
conditions large losses are incurred during the rais- 

ing of young. Since this occurs almost entirely during 
the first three days, it is felt that further experi- 
ments are warranted using conditions of utmost quiet 
and seclusion. 

Two methods of thisniin assay app, ear possible on 

the basis of the results obtained. They are; (1) a 

hamster growth method, wherein several groups of 

animals are maintained on varying levels of thiamin 

in the diet as shown in Graph 1. Test foods are sub- 

stituted for part of the basal diet and the growth re- 
sponse compared with the groups. The use of 

an adequate thismin free basal ration is of great im- 

portance to this type of method since replacement by 

test foods may introduce unknown growth promoting Cae- 

tors. A suggested basal ration for this type of test 
is the one developed by Lane, Jobnson and Williams (24) 

in which all the thiamin in a simplified stock diet is 
destroyed by sulfite cleavage. (2) curative method 

in which the quantity of a test food required to cure 

polyneuritis is noted, and the thiamin content calcul- 
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ated from the data in Table V. Materials of high 

thiamin content could be administered to animals re- 

ceiving no supplementary thismin, the curative dose 

being 7 to 8j in this case. 
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STJI1MARY 

1. Various stock diets have been investigated for 

maintenance of colonies of hamsters. A sim- 

plified ration containing cornmeal, alfalfa meal, 

powdered skim milk, linseed meal, dehydrated liver 

and inorganic salts appeared adequate for growth 

and healthy development of young. 

2. The high losses of young which occur during lac- 

tation may be reduced to some extent by the ob- 

servance of unusual quiet and seclusion of the 

females. 

3. The hamster ap;ears to require more than 1 micro- 

gram of thiamin per gram of food. 

4. Two methods have been suggested for thiamin assay 

using the hamster. They are: (1) a growth 

method and (2) a curative method. 
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