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SUMMARY 

Capillary gas chromatography-mass spectrometry was used to ldentlfy constituent fatty acids, 
alcohols and steroids from gerbil melbomlan glands Over 80 compounds representing about 90% 
of the total fraction were ldentlfled The malor steroid was cholesterol accompamed by a lower 
concentration of 3/Lhydroxy- icz-cholestane Fatty acids with cham lengths from 12 to 27 carbon 
atoms were present, they had oredommantly straight, LSO or antelso chams with major roncentra- 
tlons m the C,,-C,, and CLs-t_2- regions Unsaturated acids had mamly 16 and 18 carbon atoms 
The fatty alcohols were mainly branched-chain with the maJorlty of compound? havmg cham 
lengths of 25-27 carbon atom\ Several alcohols, both branched and unsaturated, were found with 
chams of up to 33 carbon atoms long The profile was slmllar to that found earher m other species 
but with lower concentratlon5 of mono-unsaturated compounds than were found m rats and hu- 
mans Dl-hydroxy compounds, on the other hand, tended to be more abundant although still of 
low relative concentration 

INTRODUCTION 

The melbomlan glands, located on the outer margms of the eye-lid, secrete 
an oily fluid over the tear film to prevent evaporation Studies on the compo- 
sition of melbomlan secretIons from several species have revealed a complex 
pattern of wax and sterol esters with fatty acids and alcohols of several dlstmct 
structural types [ 11 Dominant among these are the unusual branched-cham 
acids Cham lengths of the fat.ty acids show a blphaslc dlstrlbutlon with peaks 
m the C,,-Cl, and C&CL7 regions, but with considerable species variation m 
the abundancles of lndl vldual compounds Alcohols tend to be concentrated m 
the C&C,, region In previous studies from this and other laboratories, mel- 
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Gas chromatography-mass spectrometry 
GC-MS data were recorded wrth a VG 70/70F mass spectrometer interfaced 

to a Varlan 2440 gas chromatograph fitted wrth a SGE spht-splltless qectron 
system The column was a 25 m x 0 2 mm OV- 1 bonded-phase fused-slhca cap- 
illary, film thickness 0 33 Burn, termmatmg 10 mm msrde the mass spectrometer 
ion source Helmm at 1 ml/mm (measured m the absence of the mass spec- 
trometer vacuum) was ‘used as the carrier gas Operatmg condrtrons were m- 
Jector, transfer lme and ion source temperatures, 300,300 and 28O”C, respec- 
tively, column oven temperature, programmed from 150 to 350°C at 2”C/mm, 
accelerating voltage, 4 kV, electron energy, 70 eV; trap current, 1 0 mA, scan 
speed, 1 s/decade, The mass spectrometer was under the control of a VG ll/ 
2.50 data system and data were recorded and processed with the same system 

RESULTS 

Fig 1 shows a GC trace of the hprds from the hydrolysed merbomran glands 
Compounds were ldentlfied by then GC retention time, their reactivity to- 
wards the varrous derrvatlzmg reagents such as dlazomethane and by GC-MS 

TABLE II 

FATTY ALCOHOLS FROM (z ERBIL MEIBOMJAN GLANDS 

Peak Number of 
carbon atoms 

Cham type Methylene Percentage 
umt of total 

35 18 Straight 2158 
49 20 IS0 23 23 
52 20 Straight 23 51 
58 21 Anteuo 24 29 
76 24 Straight 27 50 
79 25 IS0 28 14 
80 25 Antem 28 25 
82 25 Straight 28 50 
87 26 Is0 29 12 
89 26 Straight 29 46 
93 27 Anteuo 30 21 
95 27 Straight 30 53 
99 28 IS0 31 10 

102 28 Straight 3153 
106 29 Anteuo 32 21 
108 29 Straight 32 41 
110 30 Is0 33 09 
119 31 Antelso 24 23 
124 32 Is0 35 05 
125 32 A-23” 35 22 
126 32 A-25” 35 30 
166 33 A-16 36 25 

“Identlflcatlon by TMS derlvatlve mass spectrum and retention time only 
%pectrum too weak for doublr bond posztlon to be determmed 

0 02 
0 10 
0 09 
0 09 
0 06 
0 24 
0 30 
0 32 
3 07 
0 26 
2 88 
0 26 
107 
0 10 
1 18 
0 11 
0 54 
0 54 
0 16 
0 43 
0 48 
0 74 
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TABLE III 

SATIFtATED DIOLS F ROM GERBIL MEIBOMIAN GLANDS 

Peak Number of Cham type 
carbon atoms 

26 15 1,2-Straight 
32 16 -0 
36 16 1,2-Straight 
42 17 -0 
46 17 1,2-Straight 
60 19 1,2-Straight 
63 20 -fl 
66 20 1,2-Straight 
69 21 0 

- 
71 21 1,2-Straight 
74 22 _c 

“Not determmed, spectl urn too weak 

_ 

Methylene 
umt 

20 72 
21 29 
21 62 
22 26 
22 60 
24 54 
25 15 
25 so 
26 11 
26 46 
17 16 

Percentage 
of total 

0 06 
0 08 
0 12 
0 10 
0 15 
0 17 
0 13 
0 22 
0 15 
0 06 
0 10 

The posltlons of the double bonds and methyl branch points m the aliphatlc 
chains of the acids and alcohols were determmed by the mass spectra of the 
p~ohnyl (acids [7 1) and mcotmate (alcohols [8,9] ) derlvatlves, respectively 
Full details of the ldentlficatlon methods have been published [3,4] Confir- 
mation of structures, by comparison wlbh the GC-MS propertles of reference 
compounds, was made when these compounds were available (see Experlmen- 
tal section) and CC traces were compared with those from the mouse, rat and 
human reported earlier [3,4] Identified compounds are listed m Tables I 
(acids), II (alcoh As) ad III (dlols) Quantltatlve data are expressed as the 
percentage of the total lipids of each compound calculated from the peak areas 
measured with the flame lonlzatlon detector Other compounds Identified were 
the steroids cholesterol (peak 103,25 03% of the total hplds) and 3j?-hydroxy- 
5cu-cholestane (peak 104,4 96%) 

DISCUSSION 

Over 80 compc unds were ldentlfied m the hydrolysed fraction of these se- 
cretions, these accounted for about 90% of the material present (calculated as 
a percentage of the total mtegrated peak area from the gas chromatogram) 
The chromatogram showed a fairly typlcal profile of acids and alcohols with 
ISO and anfetso compounds domlnatmg the branched-cham fractron GO Com- 
pounds tended to have an even number of carbon atoms in the cham whereas 
antelso compourds had predommantly odd numbers of carbon atoms Major 
fatty acids hadcham lengths in the C,j-C,, and m the C,,-C,, regions as shown 
m Fig 2 Fewer unsaturated acids and alcohols were observed than m the se- 
cretlon from rat and human but very-long-chain unsaturated alcohols w&h 





their spectra (ntcotlnate derlvatlves) were too weak to permit confirmation 
1,2-D1ols of th1c type have been observed previously 1n me1bom1an fluid but 
the a,u-types, observed 1n steer and human melbomlan fluid [ 11 J, were not 
observed 

CONCLUSIONS 

This work hai shown that the profile of constituent acids and alcohols from 
gerb11 melbommn glands 1s similar to that previously observed from other spe- 
c1es but with some differences 1n the relative concentration of certain constlt- 
uents In particular, the b1phas1c profile of compounds with maxima 1n the 
C,,-C,, and C,,-C,, regions 1s present, but the relative concentration of d1- 
hydroxy compounds 1s higher than 1s usually observed 1n other species 
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