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Abstract The biliary bile acid composition of gallbladder bile 
obtained from six species of bears (Ursidae), the Giant panda, 
the Red panda, and 11 related carnivores were determined by 
reversed phase liquid chromatography and gas chromatogra- 
phy-mass spectrometry. Bile acids were conjugated solely with 
taurine (in N-acyl linkage) in all species. Ursodeoxycholic acid 
(3a,7/3-dihydroxy-5/3-cholan-24-oic acid) was present in all Ur- 
sidae, averaging 1-3976 of biliary bile acids depending on the 
species; it was not detected or present as a trace constituent 
(< 0.5%) in all other species, including the Giant panda. Ur- 
sodeoxycholic acid was present in 73 of 75 American Black 
bears, and its proportion averaged 34% (range 0-6276). Ur- 
sodeoxycholic acid averaged 17 % of biliary bile acids in the Po- 
lar bear (n = 4) and 18% in the Brown bear (n = 6). Lower 
proportions (14%)  were present in the Sun bear (n = 2), Cey- 
lon Sloth bear (n = l), and the Spectacled bear (n = 1). Bile of 
all species contained taurine-conjugated chenodeoxycholic acid 
and cholic acid. In some related carnivores, deoxycholic acid, 
the 7-dehydroxylation product of cholic acid, was also present. 
To determine whether the 7/3 hydroxy group of ursodeoxycholic 
acid was formed by hepatic or bacterial enzymes, bile acids were 
determined in hepatic bile obtained from bears with chronic 
biliary fistulae. Fistula bile samples contained ursodeoxycholic 
acid, chenodeoxycholic acid, and a trace amount of cholic acid, 
all as taurine conjugates, indicating that ursodeoxycholic acid is 
a primary bile acid formed in the liver in Ursidae. Additional 
evidence for ursodeoxycholic acid being a primary bile acid was 
provided by fecal bile acid analyses in six bear species. These 
showed the presence of ursodeoxycholic acid in five of six species 
and absence of its 3a-hydroxy-7-oxo precursor in all. llllD It is 
concluded that ursodeoxycholic acid occurs in all Ursidae, but 
in few other species, and is formed in the liver.-Hagey, L. R., 
D. L. Crombie, E. Espinosa, M. C. Carey, H. Igimi, and 
A. F. Hofmann. Ursodeoxycholic acid in the Ursidae: biliary 
bile acids of bears, pandas, and related carnivores. J.  Lipid Res. 
1993. 34: 1911-1917. 

bladders of the Polar bear (Thalurctos nun’timur) and 
several other arctic mammals and delivered these to Olof 
Hammarsten, Professor of Biochemistry, in Uppsala, 
Sweden. Hammarsten (2, 3) isolated an unknown bile 
acid from the bile of the Polar bear and named it “ur- 
socholeinsaure”, indicating that it was a new bile acid 
from the bear. Twenty-five years later, Shoda (4) crystal- 
lized this bile acid from a commercial preparation of bile 
of the Black bear (Ursur umericanur), and Shoda renamed 
it ursodeoxycholic acid (UDCA), as it was an isomer of 
deoxycholic acid. Oxidation of UDCA was shown by 
Iwasaki (5) to yield the same 3,7-dioxo derivative as ob- 
tained by oxidation of chenodeoxycholic acid, and he con- 
cluded that UDCA is the 70-epimer of chenodeoxycholic 
acid. Later, Kanazawa et al. (6) succeeded in synthesizing 
UDCA from cholic acid. In 1959, UDCA was identified 
as a minor constituent in human bile by Sjovall (7). Ex- 
tensive studies by Tammar (8), Haslewood (9), and Hagey 
(10) on the biliary bile acid composition of vertebrates 
have shown that although UDCA is present in the biliary 
bile acids of a number of vertebrates, it generally consti- 
tutes < 1-5%. At present, the only species besides the 
bear known to have an appreciable portion of UDCA in 
biliary bile acids is the nutria (Myomtor cvptu.), in which 
UDCA is a dominant primary biliary bile acid (11, 12). 

In this paper, we report a systematic examination of the 
biliary bile acid composition of the family Ursidae. Ana- 
lyses of the biliary bile acid composition of the Giant 
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In 1900-1901, two expeditions set out to explore Green- 
land (1). The Swedish party was led by Kolthoff and the 
Danish party by Amdrup. The two groups obtained gall- 
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panda (Aifuropoda melanoleuca) and Red panda (Ailurus ful- 
gens) are also included, as these have been considered to 
be closely related to the Ursidae. Data on biliary and fecal 
bile acid composition from a number of additional carni- 
vores have also been included for comparison with those 
of Ursidae. Biliary bile acids in chronic biliary fistula 
bears were examined in order to ascertain whether 
UDCA is formed by hepatic enzymes and is a primary 
bile acid, or is formed by bacterial enzymes in which case 
it would be a secondary bile acid (13). 

MATERIALS AND METHODS 

Samples 

Gallbladder bile from bears and related carnivores was 
obtained from deceased animals at the San Diego Zoo un- 
der an approved protocol of the Zoological Society of San 
Diego. Bile samples from 11 North American Black bears 
that were killed by accident or by hunting in Maine and 
Minnesota were analyzed by GLC at the Brigham and 
Women’s Hospital, Boston, MA. An additional 57 HPLC 
analyses of American Black bears, 3 Polar bears, and 4 
North American Brown bears (Ursus arctas; also known as 
grizzly bear) were provided by the National Fish and 
Wildlife Forensics Laboratory, Ashland, OR. This 
laboratory also provided HPLC analyses of bile obtained 
from 23 bears with chronic biliary fistulae maintained in 
the Peoples Republic of China. Details on the main- 
tenance of these animals has been published in the popu- 
lar press (14). Capsules (n = 20) of “bear bile” were pur- 
chased in traditional Chinese pharmacies. Bile from the 
sloth bear (Melursus ursinus) was provided by the Philadel- 
phia Zoo (Penrose research laboratory). Bile samples were 
dispersed in several volumes of reagent grade isopropanol 
immediately after collection to prevent bacterial degrada- 
tion. Fecal samples were frozen immediately after collec- 
tion and kept at -2OOC until analysis. 

Analyses 

Bile acid conjugates were analyzed by HPLC of gall- 
bladder bile essentially as described by Rossi, Converse, 
and Hofmann (15). The method uses an octadecylsilane 
column (RP C-18) with elution at 0.75 ml/min with an 
isocratic 50 mM KH2P04-K2HP04 buffer, apparent pH 
5.4, in methanol-water 68.2:31.8 (v/v). The effluent was 
monitored at 205 nm (amide bond of conjugated bile 
acids) to quantify bile acids. Peaks were tentatively as- 
signed by comparison of the relative retention times with 
those of known standards. Biliary bile acids were also ana- 
lyzed by GC-MS using a Hewlett-Packard 5890 Gas 
Chromatograph-5970 MSD, controlled by an HP/UX 
Chem Station program. The 30-meter capillary column 
was a Supelco 0.25-mm ID SPB-35 (35% phenyl methyl 
silicone) operated at 275°C (isothermal). A splitless injec- 
tion was used with an injection temperature of 295°C and 
interface temperature of 290°C. Helium served as the 
carrier gas with a column head pressure of 6 pounds per 
square inch. To prepare for GC-MS, bile acids were 
deconjugated chemically (1.0 N NaOH, 130”C, 4 h). 
Deconjugated bile acids were esterified with methanol (di- 
azomethane) and acetylated by the perchloric acid- 
catalyzed method of Roovers, Evrard, and Vanderhaeghe 
(16); bile acids were incubated for 1.5 h in 2 ml of the 
acetylation fluid (14 ml acetic acid, 10 ml acetic an- 
hydride, 0.1 ml perchloric acid), and then extracted with ethyl 
acetate; the ethyl acetate phase was then reduced to dryness. 

The unconjugated bile acids, which constitute > 90% 
of all fecal bile acids, were analyzed in six bear species. 
Samples were refluxed for 1 h in methanolic sodium 
hydroxide solution (85 ml methanol, 10 ml of 10 N 
NaOH), and after the addition of water, neutral sterols 
were extracted with hexanes. The remaining aqueous 
fraction was acidified (pH < 2) with dilute hydrochloric 
acid and the unconjugated bile acids were extracted into 
ethyl acetate. Fecal bile acids were then derivatized and 
examined by GC-MS as described above. 

TABLE 1. HPLC analysis of the biliary bile acids present in gallbladder bile of adult bears (Ursidae) 

Bile Acid Composition, % 

Common Name Latin Name N 301701” 301713 3a7a12ci 301 12ab 

Black bear Ursus americanus 7 29.6 i 5.2 38.8 + 7.4 31.0 + 5.2 0.6 + 0.37 

Polar bear Thalarctos mardimus 4 19.6 + 7.8 17.4 f 6.9 62.8 + 14.4 0.2 f 0.2 
Brown bear Ursus arctos 6 5.7 + 1.5 18.6 f 7.3 75.7 + 14.3 0.0 

Sun bear Helarctos malayanus 2 63.6 + 8.7 8.6 + 3.1 27.8 i 5.6 0.0 
Sloth bear Melursus ursinus 1 31.3 1.4 67.3 0.0 
Spectacled bear Tremarctos ornatus 1 23.6 6.3 70.1 0.0 

Bile acids were present in bile as the taurine (N-acyl) conjugates. Bile acid composition has been normalized to 
standard error. Bile acids shown in Tables 1-4 comprise > 95% of the total 

“The position of the hydroxyl substituents is indicated. 3a, lithocholic acid; 3a7a, chenodeoxycholic acid; 3a7@, 

’Deoxycholic acid (3a12a) is a secondary bile acid formed by 7a-dehydroxylation of cholic acid in the intestine. 

100% and is expressed as mean 
bile acids for all of the species listed. 

ursdeoxycholic acid; 3a7a12~1, cholic acid; 3a12a, deoxycholic acid. 
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RESULTS TABLE 3. GC-MS analysis of the fecal bile acid composition 
of bears (Ursidae) 

Fecal Bile Acid Composition, % 

Soecies N 3a7a 3a7B 3a 3a7a12a 3a12a 

Biliary bile acids in the Ursidae 

The biliary bile acid compositions of the Ursidae are 
summarized in Table 1. The major biliary bile acids in 
each bear were UDCA, chenodeoxycholic acid, and cholic 
acid, all as taurine conjugates. Deoxycholic acid, the 
major bacterial biotransformation product of cholic acid, 
was absent in four species of bears and present in trace 
levels only in the remaining two species. 

Table 2 shows the biliary bile acid composition for the 
dominant three bile acids in 75 North American Black 
bears. The proportion of UDCA averaged 47% (range 
0-78%). UDCA was completely absent in only 2 bears; 
both bears were obtained by hunting in the Northeastern 
United States (Study B). HPLC analysis of the biliary bile 
acids of 23 bears with chronic bile fistulae gave the follow- 
ing results (mean * SEM): UDCA, 76.1 f 2%; 
chenodeoyxcholic acid, 21.3 * 1.7%; and cholic acid, 
2.6 0.73%. All were present solely as taurine con- 
jugates. The biliary fistula bears are a mixture of genera, 
but are likely to consist primarily of Asiatic Black bears 
(Selenarctos thibetanus) (14). Compared to the composition of 
bears with an intact enterohepatic circulation, the propor- 
tion of cholic acid in the biliary bile acids of bile fistula 
bears was markedly reduced. 

Five neonates from three different species were also ex- 
amined but are not included in Table 1. Results are as fol- 
lows: Brown bear (n = 3), chenodeoxycholic acid, 
14.0 * 2.8%; UDCA, 5.7 0.9%; cholic acid, 
80.3 3.4; Polar bear (n = l), chenodeoxycholic acid, 
21.8%; UDCA, 10.5%; and cholic acid, 67.7%; and Sloth 
bear (n = l), chenodeoxycholic acid, 27.1%; UDCA, 
0.3%; and cholic acid, 72.6%. Deoxycholic acid was not 
observed in any of the neonates. Although the percentage 
of UDCA observed in neonates was lower than that found 
in adults, the differences for this small sample size were 
not statistically significant. 

The fecal bile acid composition for bears is shown in 
Table 3. The amount of UDCA in feces closely paralleled 
the amount of UDCA in bile, and secondary bile acids 

TABLE 2. Biliary bile acid composition (gallbladder bile) of the 
dominant three bile acids in the American 

Black bear (Ursus americanw) 

Study N 3a7a 3a7B 3a7a12a 

A" 7 29.8 f 5.2 39.0 f 7.4 31.2 f 5.2 

C' 57 15.9 f 1.4 30.0 f 3.0 54.1 f 3.1 
B' 1 1  27.6 f 3.5 17 .5  4.1 54.9 * 7.4 

See Table 1 for abbreviations. All bile acids were amidated with taurine. 
"ZOO and hunted bears; HPLC analyses by L. R. Hagey, 1983-1991. 
'Hunted bears; GLC analyses by M. C.  Carey and H .  Igimi, 

'Hunted bears; HPLC analyses by E. Espinosa, 1990-1991. 
1981 - 1985. 

Black bear 1 19.1 35.7 0.0 29.4 15.8 
Polar bear 2 7.4 27.7 0.0 16.0 48.9 
Brown bear 1 17.5 16.3 18.7 29.7 17.8 
Sun bear 3 74.6 2.5 0.0 26.2 0.0 
Sloth bear 1 32.5 4.6 0.0 62.9 0.0 
Spectacled bear 4 64.6 0.0 0.0 35.4 0.0 

See Table 1 for abbreviations. The biliary bile acid spectrum of the 
conjugated fraction (< 2% of fecal bile acids) was analyzed and found 
to be identical. 

were observed only in the Black, Polar, and Brown bears. 
None of the animals examined contained significant (> 
0.5%) levels of 3c~-hydroxy-7-oxo-5~-cholan-24-oic acid, 
which has been shown to be converted to UDCA by the 
mammalian liver (17, 18) and which is an intermediate in 
the microbial epimerization of chenodeoxycholic acid to 
UDCA (19-21). 

Biliary bile acid composition in pandas and related 
carnivores 

The biliary bile acid composition of the Red panda, Gi- 
ant panda, and ll other representative carnivores from six 
families is shown in Table 4. Unlike what was observed 
in bears, UDCA was present in only trace proportions 
(0-0.5%). (Data are not given in Table 4 because of the 
trace proportion.) The biliary bile acid profile of the Gi- 
ant panda (n = 5) was characterized by the presence of 
only chenodeoxycholic acid (61.7%) and cholic acid 
(38.3%); UDCA and deoxycholic acid were both absent. 
Cholic acid was the predominant bile acid in all carni- 
vores. As in the Ursidae, all bile acids were amidated ex- 
clusively with taurine. 

DISCUSSION 

The analyses reported in this paper lead to four major 
conclusions: I )  UDCA is present in all species of Ursidae; 
2) UDCA is a primary bile acid, being formed by hepatic 
enzymes, in some if not all of the Ursidae; 3) UDCA is 
not present in the Giant panda, Red panda, or many 
other carnivores; and 4) biliary bile acids are conjugated 
solely with taurine in bears, pandas, and carnivores. 

UDCA in the Ursidae 
Based on the proportion of UDCA in biliary bile acids, 

the Ursidae can be divided into two groups. In Group I 
are the closely related Polar, Brown, and Black bears, in 
which the percent of UDCA in biliary bile acids is high 
(15-39%); in group 11, composed of all other bears, the 
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TABLE 4. Biliary bile acids (gallbladder bile) of the order Carnivora: HPLC analyses 

Family and Common Name Latin Name 

Bile Acid Composition, % 

N 3a7a 3a7a1201 30112a 

Procyonidae 
Giant panda 
Red panda 
Raccoon 

Mustelidae 
European ferret 
Striped skunk 

Viverridae 
Large spotted genet 
Suricat 

Hyaenidae 
Brown hyaena 
Cape aardwolf 

F e 1 id a e 
Asian lion 
Sumatran tiger 

Canidae 
Chinese dhole 
Bat-eared fox 

Ailuropoda melanoleuca 
Ailurus J: styani 
Procyon lotor 

Mustela fur0 
Mephitis mephitis 

Genetta tigrina 
Suricata suricatta 

Hyaena brunnea 
Proteles cristatu 

Panthera le0 persica 
Panthera tigris 

Nycterelites procyonoides 
Otocyon megalotis 

4 
1 
5 

2 
2 

1 
2 

1 
1 

1 
2 

1 
2 

62.9 f 1 . 7  
5.1 

17.0 f 2.6 

5.1 + 1.4 
2.9 * 0.6 

0.0 
5.2 i 0.7 

14.5 
6.5 

6.8 
5.5 + 0.4 

4.8 
10.7 + 3.0 

37.1 + 1.0 
94.9 

79.2 + 2.4 

94.9 + 1.4 
97.1 + 0.6 

100.0 
86.5 i 7.0 

57.2 
82 .7  

91.1 
84.6 + 4.8 

83.2 
84.7 f 3.7 

0.0 
0.0 

3.8 + 1.5 

0.0 
0.0 

0.0 
8.3 ?: 6.0 

28.3 
10.8 

2.1 
9.9 + 5.2 

12.0 
4.6 + 0.7 

See Table 1 for abbreviations 

percent of UDCA in biliary bile acids is comparatively 

The variability in the percent UDCA in biliary bile 
acids in the black bear is curious. It is known that bears 
tend to maintain small localized breeding populations (S. 
Fain, personal communication), and the absence of 
UDCA in two bears may have resulted from incomplete 
genetic expression of the enzymes necessary to form 
UDCA. UDCA was present in appreciable proportions in 
both hibernating and nonhibernating bears. For adult 
bears, no correlation was observed between the age of the 
bear (15 bears examined, data not shown) and the percent 
UDCA present in bile. For all bears, UDCA was present 
in both neonates and cubs; for a given species the percen- 
tage in neonates and cubs was lower than in the cor- 
responding adults. In five black bears examined by Mac- 
Donald and Williams (22), the two cubs also had a lower 
proportion of UDCA (9.8%) than was present in biliary 
bile acids of the adults (21.0%). 

UDCA was not present at significant levels in any of the 
remaining families in the order Carnivora, indicating that 
only the Ursidae synthesize UDCA as a major primary 
bile acid. Other carnivore families (Table 4) form 
chenodeoxycholic acid and cholic acid during bile acid bio- 
synthesis in the liver. 

The controversy as to whether UDCA is present in all 
Ursidae should be resolved by the data presented here. 
Several workers (22-24) have consistently found UDCA, 

low (1-8%). 
but others have suggested that it is lacking in at least some 
species of Ursidae (25, 26). 

UDCA as a primary bile acid in the bear 

In the biliary fistula animal, all biliary bile acids are 
formed in the liver because bile acids are not exposed to 
bacterial enzymes. The finding that UDCA was a major 
biliary bile acid in chronic bile fistula bears indicates that 
UDCA is a primary bile acid in these Ursidae. Additional 
evidence for UDCA being a primary bile acid in the Po- 
lar, Brown, and Black bears was provided by the analyses 
of the fecal bile acids in six bear species. The fecal bile 
acid profile of the bears was in contrast to that of the car- 
nivores, shown in Table 4. In these animals, and indeed 
in the majority of mammals, the fecal bile acid spectrum 
was dominated by secondary, 7-deoxy bile acids, particu- 
larly deoxycholic acid (data not presented). These ana- 
lyses showed that fecal and biliary bile acid profiles were 
similar (Tables 1 and 3), and the 7-oxo precursor of 
UDCA was not detected. Thus, no evidence was found for 
bacterial formation of UDCA, or its 7-oxo precursor, in 
bears. Thus, although the data do not exclude some 
UDCA being formed by microbial biotransformation of 
chenodeoxycholic acid in the bear intestine, the propor- 
tion of UDCA formed by this pathway, if any, is likely to 
be quite small. 

In the chronic biliary fistula bear, cholic acid levels 
were extremely low; and UDCA was the predominant 
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biliary bile acid. The reason for this  astonishing  finding 
is not known. In  the chronic fistula animal, bile acid bi- 
osynthesis is likely to be greatly increased because the  rate 
of bile acid biosynthesis is regulated in a negative feed- 
back manner by the  return of bile acids from the  intestine 
(27). It may be that  the  capacity of the  hepatic 12a- 
hydroxylase is extremely  limited, or  that  under conditions 
of maximal bile acid biosynthesis, the  precursor  that is 
thought  to  undergo  l2a-hydroxylation  (7a-hydroxy-4- 
cholesten-3-one) (28) is unavailable to the  enzyme. 

The small percentage of UDCA in  the biliary bile acids 
of several other  vertebrates,  including  humans,  has  long 
been  considered  to  originate at least in  part from bacterial 
rather  than hepatic biosynthesis, as biliary bile acids in 
biliary fistula patients  contain  predominantly chenodeox- 
ycholic acid and cholic acid (29). Trace proportions of 
UDCA can  arise  in  the  intestine by bacterial  interconver- 
sion of chenodeoxycholic acid to  UDCA via  a 7-oxo inter- 
mediate (19-21). In addition,  the 7-oxo derivative of 
chenodeoxycholic acid can  be  formed by bacterial en- 
zymes in the  distal  intestine and absorbed. In the liver, 
this  compound will be  reduced  to form chenodeoxycholic 
acid and  UDCA (17,  18).  Very recently, the presence of 
the 70 epimer and the 7-oxo derivative of cholic acid has 
been  reported  in  the biliary bile acids of a  patient with a 
complete biliary fistula (30). This observation strongly 
suggests that  UDCA can be a primary bile  acid in  humans. 

Because UDCA is a  dominant  primary bile acid in Ur- 
sidae and  the coypu, there  must  be  epimerization  in  the 
hepatocyte of the  7a-hydroxyl  group  that is formed by 7 a -  
hydroxylation of cholesterol or of 27-hydroxy-cholesterol, 
generally accepted steps in bile acid biosynthesis (28). Re- 
cently Shoda et al. (31) and his colleagues have found  that 
mitochondria  obtained from human liver possess a 
7-epimerase  that  acts on the  7a-hydroxy derivative of 
27-hydroxy cholesterol, and it  is possible that this pathway 
is involved. 

Biological utility of UDCA: evolutionary 
considerations 

Fig. 1 shows both  the phylogenetic relationships 
(adapted from reference 32) of the family Ursidae  (and 
pandas)  and  the average percentage of UDCA found  in 
each species. It is apparent  that  the  formation of UDCA 
by bears is a  comparatively recent event in evolution, as 
UDCA concentrations > 6%  are found only in  the most 
recently derived bears. 

The biological advantage gained by forming  UDCA  in- 
stead of a trihydroxy bile acid from cholesterol as is com- 
mon  in most vertebrates is unclear. The diet of Group I 
bears is noteworthy in containing  the highest percentage 
fat and lowest percentage  protein  in  grams/kg body 
weight of any  mammal (33). The  taurine conjugate of 
UDCA has  a lower critical micellization concentration 
than  that of taurine-conjugated cholic acid, and should 

RACCOON, 0% 
RED PANDA, 0% 

GIANT PANDA, 0% - 

- SPECTACLED  BEAR, 6% 

CEYLON SLOTH BEAR, 1% 
MALAYAN SUN BEAR, 8% 

POLAR BEAR, 17% 
BROWN BEAR, 19% 
AMERICAN BLACK  BEAR, 39% 

Fig. 1. A comparison of the  percent UDCA in biliary bile acids with 
a phylogenetic tree of the family Ursidae and  related  procyonids 
(adapted from reference 31). UDCA is  present as a major  biliary bile 
acid only in Unidae. Concentrations of UDCA > 8% are found only 
in the  most recently derived Unidae. 

promote triglyceride digestion and absorption  at  a lower 
bile acid concentration  than  cholyltaurine. UDCA  ap- 
pears to have hepatoprotective  properties in animal 
studies  and is currently  being used in  the  treatment of 
cholestatic liver disease (34, 35). UDCA is 
7-dehydroxylated to form lithocholic acid by colonic bac- 
teria  in  animals with a cecum (36), and lithocholic acid is 
known to be a highly hepatotoxic bile acid. In  the bear, 
a cecum is not present (37) and  formation of lithocholic 
acid by 7-dehydroxylation does not occur in most bear 
species. In many vertebrates, chenodeoxycholic acid un- 
dergoes hydroxylation at  the  6 or 12 position during the 
process of bile acid biosynthesis, precluding  the  formation 
of lithocholic acid (10). This step is no  advantage  to  Ursi- 
dae  as they do not form lithocholic acid in their colon. 

Medicinal use of UDCA and bear bile 

Chinese  traditional medicine has  taught for many cen- 
turies  that  the bile of various animals  (mammals,  turtles, 
snakes, birds, and fishes)  is useful in  the  treatment of 
biliary stone disease (J. Needham, personal communica- 
tion 1975 and 1979; to be published as Part 111, Volume 
6, Science and Civilization in China, Cambridge University 
Press, New  York). A historical survey of the  therapeutic 
use of bile in Chinese medicine is available in  the  Chinese 
literature  (38), as well as summaries of the  Japanese use 
of bear bile (39, 40). 

Throughout  the  Oriental  literature  on  the analysis of 
‘‘Yctan’’  (Japanese for “bear’s bile”) or bear gallbladders, 
persistent references to  the presence of glycine amidates 
are  encountered (23, 41). In the capsules of “bear bile” 
purchased  in  traditional  Chinese  pharmacies  that were 
available to us for analysis, the  major  constituent was pig 
bile, based on  the biliary bile acid composition which 
showed the presence of hyocholic and hyodeoxycholic 
acids (data not presented). In addition, only 3% of crude 
dried  “bear bile” samples originating from Asia and seized 
as  criminal evidence contained  UDCA;  the  remainder 
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contained dried pig bile (42). Pig bile differs from the bile 
of all carnivores not only in being rich in hyocholic and 
hyodeoxycholic acids, but also because its bile acids are 
amidated mostly with glycine, facilitating its identifica- 
tion by HPLC. This frequent substitution of pig bile for 
that of bear bile, coupled with the complete absence of 
glycine amidation in this study and in that of any other 
carnivore (lo), makes the literature reporting glycine ami- 
dation in bears highly suspect. I 
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