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Hypoglycaemic activity of a , a trehaIose-6-phosphate 

J . M . O k e a n d R .A. W a t t 
London School of Pharmacy. University of London. 29/30 Brunswick Square. London. 

S u m m a r y 
a -a - t r eha lose -6 -phospha te , synthesized by O k e was 
screened for hypog lycaemic activity. Al loxan- induced 
diabetic a lbino rats and fasted-rabbits were used in the 
study. The inhibitor) activity of t rehalose-6-phosphate 
on trehalase was also assayed. The study shows that a - a -
t rehalose-6-phosphate is a g lucose analogue with potent 
anti- hyperg lcaemic activity as shown by its 
hypoglycaemic response in fasted rabbits. The ability of 
a - a - t r eha lo sc -6 -phospha t c to at tenuate the diabet ic 
toxicity in a l loxan- induced diabet ic rats conf i rmed its 
potent anti-diabetic activity. The mechan i sm of action of 
this synthesized compound may be linked with its ability 
to inhibit t rehalase, and increase the activity of the 
supcroxidase d imutasc present in the 0-cel ls of the 
al loxan-diabet ic rats and also being a g lucose analogue 
accord ing to Puis principle, a - a - t r eha lose -6 -phospha tc is 
able to inf luence the intermediate metabol ism of 
carbohydrate . 

K e y w o r d s : a-a-trehalose-6-phosphate, fasted-rabbits 
trehalase. anti-diabetic, alloxan-induced-diabetic-rats. 

hypoglycaemic activity [1]. Further work [2] reported 
that the d ioxamidc derivat ives of 1,3,4-thiadiazole were 
more potent and acted for a longer period when 
compared with the oxamidc derivat ives of 1,3,4-
thiadiazole which were previously reported [1]. In 
continuation with this study, some researchers reported 
the prerequisi te chemical funct ional groups necessary for 
oral hypoglycaemic activity [3J Recent ly, fur ther s tudy 
of the hypoglycaemic activity of the hydraz ino-oxamido 
derivatives of I, 3, 4- th iadiazolyl -2-oxamie acid reported 
that the hydraz ino-oxamido der ivat ives of I. 3,4 
thiadiazolyl-2-oxamic acid were the most act ive of the 
1.3,4 - thiadiazolyl scries [4, 18] 

In this study, a , a - t r eha !ose -6 -phospha te was 
synthesized and screened for hypoglycaemic activity and 
its mechanism of action investigated. 

M a t e r i a l s a n d m e t h o d s 
(a) Chemicals and reagents (IJ u-cx-trehalosc-6-

phosphate was obtained as fol lows: (Figure 1) 

R e s u m e 
L ' a-cx t rchalose-6 phosphate , synthet isc par oke a et£ 
examine pour leur act ivi tc hypoglycemique . Les rats 
d ' o r i g inc a lbino c h e z lesquels de d iabcte a etc induite par 
I 'a l loxan et les l apms a j e u n ont etc utilise pour 1'etude. 
L 'ac t iv i te mhibi t ive du trehaIose-6 phosphate sur la 
trehalase a aussi e tc examine . L ' e t u d c a montre que V a -
a t rehalosc-6 p h o s p h a t e est un ano loguc du glucose avee 
un potenticl «\ctivite hypog lycemique , telque le montre la 
rcponse h y p o g l y c e m i q u e chcz les rats a j eun . L'abil i te 
de Fa-cx t rehalosc-6 phospha te t» a tenucr la toxicite du 
d iabcte induite par I 'a l loxan chez les rats conf i rme son 
potenticl au tosynthc t i sc scrait lid a son abilite a inhibcr la 
t rehalose supcrox idase prescnte dans les cellules des rats 
don ' t le d iabetc a e te induit a I 'a l loxan, et son role 
d ' a n a l o g u e du g lucose selon le pr incipe de puis, fait de 
l ' a - a t rehalosc-6 phospha te un e lement inter-mediaire du 
me tabo l i sme des glucides . 

I n t r o d u c t i o n 
An ideal oral hypog lycaemic agent at low dosage-
regimen should at least be equipotent with insulin and 
with minimal side e f fec t s However , the undesirable side 
e f fec t s of insulin, coupled with its prolonged mode of 
adminis t ra t ion, have led to the search for and eventual 
d iscovery of s o m e oral hypog lycacmic agents . S ince 
there is >et no ideal oral hypog lycaemic agent that could 
fully replace insulin, the search must continue. This led 
to the synthesis o f 5-alkyl der ivat ives of 1,3,4 
th iadiazole-2-oxamic acid and d e m o n s t r a t e d that these 
c o m p o u n d s h a v e po ten t i a l oral 
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Fig. 1 S c h e m e 

Fquimolecular quanti t ies o f a . a t rehalose 
dihydratc (A) and diphenvl chlorophosphate 
were heated together in a distillation flask in 
the prcscncc of dr> pyridine to producc 6 -
diphenyl- t rchalose-6-phosphatc (B) which on 
further acetylation with glacial acet ic acid gave 
6-d iphcnyl a - a - t r eha lo sc -6 -phospha t c hepta 
acctatc (C). On dehydrogenat ion of (C) with 
Adam's catalyst and further deacetylat ion in 
1M NaOM solution, a - a - t r e h a l o s e - 6 phosphate 
(Figure 1) was obtained. Spectrophotomctr ic 
analysis ( N M R , IR) conf i rmed the molecular 
structure of this new compound . 
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(b) 

(c) 

E q u i p m e n t 
(i \ Varian X L - 3 0 0 spectrometer (IR) 
(ii) Bruker W P 8 0 5 Y spectrometer 

operated at 20.14 M H z (For N M R ) 
(iii) IR spectra (KBr disc) YnuxCm 2920 -

2830 = C H ; ymkX
cmA 1670-1630 C = 

0; Ymtxcm' 1030-1040 P = 0 - alkyl. 
(iv) H - N M R (CDC13) 

5(7.99) = (CH2) ; 5(4.9) = OH 
alcholic; 5(2.2) = OH; 5(4.4) = CH 2 ; 
5 (1 .4) = C - P 
pka of this new compound was 
determined by potcntiomctric 
method (8) and found to be pkaA

 = 

10.32; pka B - 8.11. 
M P = 198, [ a ) D = +197° 

Other reagents included phosphate buffers 
0.1M. Substrate solutions, reagents for the 
determination of glucose by glucose oxidase 
method [5], and finally glucose standard. 

Animals: All animals used in this study were 
obtained from the University of Ibadan animal 
house. These included 100 white albino 
rabbits each weighing 3 kg to 3.500 kg and 250 
Wister strain rats each weighing 250-300 gm. 

Drug - Gilbenclamide was the control drug in 
this studv. 

P h a r m a c o l o g i c a l Inves t iga t ions - The procedures were 

as follows: 

E x p e r i m e n t I 

D e t e r m i n a t i o n of hypog lycaemic activity of tested 

c o m p o u n d 
Healthy albino rabbits of the same sex were used for this 
investigation bach rabbit weighed between 3 kg and 
3.50. Five sets of six rabbits in a set were employed 
Each set of rabbits was labelled set A,B,C,D and set F 

All sets of rabbits for the study except set A 
and F were fasted for 72 hours before the start of the 
experiment . A preliminary test-dose study for the 
synthesized compound was conducted as follows 

(a) Determination oj preliminary test-dose value 
of a- a-trehalose-6-phosphate 
Set A rabbits received no treatment and were not fasted 
through out the study period These rabbits served as the 
control Set F rabbits received 10 mg, 25 mg and 40 
mg/kg body weight, of A-a-a-a- t reha lose-6-phosphate . 
This set of rabbits continued to be fed on the normal diet: 
they were not fasted. 

Sets B, C, and D rabbits were fasted for 72 
hours before the start of the study and given only a 
measured quantity of water ad libitum. Set C rabbits 
were in addition fed orally with 10 mg, 25 mg and 40 
mg/kg per body weight, respectively, of the synthesized 
compound while set D of rabbits received orally 5 mg, 
25 mg, 40 mg/kg body weight, respectively, of 

gi lbenclamide - a drug used for t reatment of diabetics in 
the clinics. T h u s sets C and D of rabbits represented, 
respectively, treated diabetics; while set B of rats were 
untreated hyperglycaemic rabbits. The basal (fasting) 
blood glucose levels of the rabbits were determined (5] 
before and after the treatment and recorded. 

T h e prel iminary test s tudy revealed that 25 
mg/kg of a - a - t r eha lose -6 -phospha tc was the opt imum 

dose for this investigation. 

(b)(i) Determination of the hypoglycaemic activity of 

a- a- trehalose-6-ph osphate 
The exper iment was repeated with fresh sets of 

rabbits as described above, but feeding orally 25 mg/kg 
body weight of the synthesized compound and 25 mg/kg 
of gi lbenclamide to set C and D of rabbits, respectively, 
while sets A, B, D and F rabbits were treated as in (a) 
above. Blood (2ml) were col lected f rom all sets of 
rabbits at interval of 2, 4, 6, 8 and 10 hours, respectively, 
and the blood glucose levels were est imated using the 

glucose oxidase method [5J. 

(i i) Assay of trehalose activity (17) 
The serum obtained from the blood samples 

collected above was used for the est imat ion of serum 
trchalasc activity. The trehalase activity w a s determined 
according to the method of Van Handel in 1970 (6) and 
expressed as the mic rog ramme of g lucose produced from 
trehalose per hour per ml of se rum at 37 °C (Table 3). 

E x p e r i m e n t II 

Investigation of the Anti-diabetic activity of u - a -
trehalose-6-phosphate 
The procedure was as fol lows: 
(a) Preliminary test-dose value 

In this exper iment , 250 Wister strain rats each 
weighing between 200-250 g, were used. T h e procedure 
was the same as that described in Fxpcr iment 1. but with 
the following differences, (a) 150 mg/kg body weight of 
a l loxan-monohydrate dissolved in 5 mis of distilled 
water was injected to sets B, C, and set D of Wister rats 
lo render them diabetic. Initial (basal) blood glucose 
levels of all sets o f rats were de te rmined and recorded 
(b). 72 hours thereafter , sets C and I) rats were each led 
orally with the test-doses of 4 mg, 5 mg. 8 mg and 10 
mg/kg body weight, respectively, of the synthesized 
compound and gi lbenclamide. respectively; the blood 
glucose levels were then determined [5 J and recorded 
Set A rats were not treated at all, while set I rats 
received 5 mg/kg of the synthesized compound orally 
I h e s e served as the control for both normogl>caemics 
treated and untreated rats, respectively 

The prel iminary test-dose study revealed that > 
mg/kg of synthesized compound was the optimum dose 
for the investigation of anti-diabetic activity of this 
compound. 

This investigation was then repeated a> in 
experiment l b (i) above, but with a test-dose of 5 mg/kg 
of the gilbenclimidc and a - a - t r e h a l o s e - 6 - p h o s p h a t e . 

respectively. The blood glucose levels were determined 
as in Experiment I b(i) above and recorded (Table - ) 
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E a c h e x p e r i m e n t w a s r e p e a t e d five t i m e s a n d 
t h e a v e r a g e r e c o r d i n g d i s p l a y e d in T a b l e s 1 a n d 2 , a f t e r 
they h a v e b e e n s t a t i s t i ca l ly a n a l y z e d b y t h e s t u d e n t ' s "t" 
tes t ( 7 j a n d a n a l y s i s o f v a r i a n c e [8], 

R e s u l t s 

T h e r e s u l t s s h o w e d tha t a - c t - t r e h a l o s e - 6 -
p h o s p h a t e w a s a p o t e n t h y p o g l y c a e m i c a g e n t c a u s i n g a 
g r a d u a l , l o w e r i n g o f b l o o d g l u c o s e in b o t h f a s t e d r a b b i t s 
a n d a l l o x a n - i n d u c e d d i a b e t i c rats . A l s o , f o r e v e r y D g / m l 
r e d u c t i o n in t he b l o o d g l u c o s e level c a u s e d by a - a -
t r e h a l o s e - 6 - p h o s p h a t e , 100 u n i t s / m l r e d u c t i o n in t he 
act ivi ty o f s c r u m t r e h a l a s e ( T a b l e 3 ) w a s n o t i c e d T h e 
s t u d y a l s o e v a l u a t e d t h e a c i d - b a s e p r o p e r t y o f cx-a-
t r e h a l o s c - 6 - p h o s p h a t e a n d f o u n d t ha t t he s y n t h e s i s e d 
c o m p o u n d w a s b a s i c in c h a r a c t e r . 

Discussion 

W i t h i n t w o h o u r s p o s t t r e a t m e n t w i t h 2 5 
m g / k g o f a - a - t r c h a l o s e - 6 - p h o s p h a t e , t h e b l o o d g l u c o s e 
leve l in f a s t e d - r a b b i t s w a s r e d u c e d b y 4 9 . 5 % ( i .e . , f r o m 
1 4 9 5 . 4 + 5 . 0 t o 7 4 0 . 0 + 5 . O D g / m l ) a n d at t h e e n d o f 10th 
h o u r o f t r e a t m e n t , t h e r e d u c t i o n in t h e b l o o d g l u c o s e 
l e v e l s o f t h e s e e x p e r i m e n t a l a n i m a l s w a s f u r t h e r 
d e p r e s s e d t o 9 0 0 . 0 + 5 . 0 j i g / m l - a r e d u c t i o n o f 6 0 % . 
G i l b e n c l a m i d e at t h e s a m e t i m e f o r c e d a r e d u c t i o n o f 
5 8 . 0 % ( T a b l e 1). S i m i l a r l y , in d i a b e t i c - i n d u c e d ra t s at a 
d o s e - r e g i m e n o f 5 m g / k g , a - a - t r e h a l o s c - 6 - p h o s p h a t e 
p r o d u c e d a d e p r e s s i o n o f b l o o d g l u c o s e level o f 4 4 . 6 % , 
s ix h o u r s a f t e r t r e a t m e n t a n d at 2 4 h o u r s p o s t t r e a t m e n t 
t h e g l u c o s e leve l h a d f u r t h e r d r o p p e d by 5 0 . 5 % 

( 8 2 0 D g / m l + 5 . 0 D m / m l ) . T h i s ac t iv i ty o f a - a - t r c h a l o s c - 6 -
p h o s p h a t c is ve ry s i g n i f i c a n t ( P < 0 . 0 5 0 ) . 

S t ruc tura l ly , t r e h a l o s c - 6 - 6 p h o s p h a t e is a de r iva t ive of 
t reha lose , to w h i c h the p h o s p h a t e g r o u p is a t tached A 
s tudy o f t he c h e m i s t r y o f t r eha lose s h o w s that t rehalose 1-
( a - D - g l u c o p y r a n o s y l ) a - D - g l u c o p y r a n o s i d c ) is a n o n 
r e d u c i n g s u g a r a n d is m u c h m o r e s t ab l e in d i lu te acid than 
sucrose , r e d u c i n g d i s a c c h a r i d e s o r n o n - r e d u c i n g 
t r i sacchar ides . O n hydro lys i s , D - g l u c o s e is the on ly 
iden t i f i ab le product . O n total ox ida t ion with fou r m o l e s of 
pe r iod ic acid, t r eha lose g a v e oxa l i c and g lycer ic ac ids a s 
the end produc ts . I"he p r e s e n c e o f D - g l u c o p y r a n o s y l in a -
a - t r e h a l o s e - 6 - p h o s p h a t e - a unit cha rac te r i s t i c o f typical 
p s e u d o o l igosaccha r ide a - g l u c o s i d a s e inhib i tors a s found 
in a c a r b o s c [9] a l lowed the a u t h o r to c lass i fy a - a -
t r cha lose -6 -phospha te a s a p s e u d o - o l i gosaccha r ide a -
g lucos idase inhibitor . Fu r the rmore , a c c o r d i n g to the 
obse rva t ion o f s o m e workers , the g rea te r t he n u m b e r o f 
g lucose res idues a f t e r the hyd ro lys i s o f these p s e u d o -
o l igosacchar idc a - g l u c o s i d a s c inhibi tors , the m o r e 
p r o n o u n c e d is the inhibi tory e f fec t on o l igosacchar idases , 
such a s a - a m y l a s e , [ 10J the smal le r the n u m b e r o f the 
g lucose units, the m o r e p r o n o u n c e d is the inhibi tory e f fec t 
on o l igosacchar idases such as sucrase and mal tase [11 J. 
Th i s fact m a y be submi t ted for exp la in ing o f the abi l i ty o f 
a - a - t r e h a l o s e - 6 - p h o s p h a t e to inhibit the act ivi ty o f the a -
g lucos idase e n z y m e - t rehalase a s s h o w n in T a b l e 3 and 
h e n c e the reduct ion o r inhibi t ion o f the b lood g lucose in 
the exper imenta l animals . H e n c e it m a y be postula ted that 
a - a - t r e h a l o s e - 6 - p h o s p h a t c is a potent , fu l ly compe t i t i ve 
t rehalase inhibtor, compe t ing for the subs t ra te t reha lose 

T a b l e 1: 
fas ted r abb i t s 
G r o u p D o s e in 

o f m g / k g 
rabb i t s 

B l o o d g l u c o s e leve ls in jag/ml 

Initial P r c - T r e a t m e n t 
B D G L in B D G L in Fas ted 
Mg/ml (± R a b b i t s in p g / m l 

S . D ) (± S . D . ) 

p roduced by a - a t rcha lose -6-phospha te and g l ibenc lamide respect ively in 

Post - t rea tment 

A v e r a g e B D G L in ng /ml (± S .D) ob ta ined by a - a - t r e h a l o s e - 6 
p h o s p h a t e and G I L B fasted rabb i t s 

2 H r 4 H r 6 H r 8 H r 

A 2 5 9 8 5 . 2 - 9 8 5 . 2 0 985 .0 985 .10 985 .00 

B 2 5 
± 4 . 0 ± 4 . 0 ± 4 . 0 ± 4 . 0 ± 4 . 0 B 2 5 9 8 5 . 2 1495.2 ± 4 . 0 1492.3 1493.6 1492.2 1493.6 

25 
± 4 . 0 ± 5 . 0 ± 5 . 0 ± 5 . 0 ± 5 .0 C 25 9 8 4 . 2 1495.4 ± 5 . 0 ( 5 0 % ) ( 4 7 . 2 % ) ( 4 4 % ) ( 4 1 % ) 
± 4 . 0 7 4 0 . 0 ± 7 8 9 . 0 830 . 0 8 8 0 

D 2 5 
5 .0 ± 5 . 0 ± 5 . 0 ± 5 . 0 D 2 5 9 8 7 . 5 1500.1 ± 4 . 0 ( 5 1 . 3 % ) ( 4 9 . 6 % ) ( 4 6 . 8 % ) ( 4 4 % ) 

± 5 . 0 7 3 0 . 0 7 5 5 7 9 8 . 0 8 4 0 

M 2 5 
± 5 .0 ± 5 . 0 ± 5 . 0 ± 5 . 0 M 2 5 9 8 5 3 - 9 8 5 . 2 0 985 . 0 9 8 5 . 2 0 9 8 5 . 1 0 

± 5 . 0 ± 4 . 0 ± 4 . 0 ± 4 . 0 ± 4 .00 

lOHr 

986 .10 
± 4 . 0 
1492.4 
± 5 . 0 

( 3 9 % ) 
9 0 0 

± 5 . 0 
( 4 1 % ) 

880 
± 5 . 0 
9 8 5 . 3 
± 4 . 0 0 

Category 
rabbi ts 

o f 

N o r m a l rabbit 
untreated 
Diabet ic ( fas ted) 
untreated rabbits 
Diabet ic fasted 
rabbi ts treated 
with T 6 P 
Diabet ic fasted 
rabbits treated 
wi th G I L B 
Norma l rabbits 
treated with T 6 P 

f o O i ) , S F m a l V a , U C S ^ c ° m p a r c d w , t h m i t i a l v a , u c s B , o o d s u g a r s ign' f 'cantly dccrcased in the treated (C and D) groups (P 

Values of variation in blood glucosc levels arc means of ± S.D. of six rats in cach group. 
Group C blood glucosc level is significant as compared to Group B {!><, 0,01) 
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T a b l e 2: Blood glucosc levels in ng/ml produced by a - a - t r cha lo se -6 -phospha t e and g l ibcnc lamide respectively in 

alloxan induced diabetic rats 

Group 
of rats 

Dose in 
mg/kg 

Initial 
blood 

glucose 
level 

Mg/ml (± 
S.D) 

864.6 
± 5 . 0 
866.5 
± 5 . 0 
865.6 
± 4 . 0 

869 
± 4 . 0 

864.6 
± 5.0 

Pre-treatmcnt 
blood glucose 

level in alloxan-
induced diabetic 

rats (± S.D.) 

1654.5 ± 5 . 0 

1654.6 ± 5.0 

1654.7 ± 5 . 0 

Post-treatment . 
Average B D G L in Mg/ml (± S .D) obta ined by a -a - t r eha lose -6 -
phosphate and rats GI1.B in a l loxan- induced-Diabe t ic 

61 Ir 
865.5 
± 5 . 0 
1655.0 
± 5 . 0 

(56.4%) 
720.2 
± 5 . 0 

(57.6%) 
701.6 
± 4 . 0 
865.0 
± 5 . 0 

121 Ir 
865.4 
± 5 . 0 

1654.8 
± 5 . 0 

(54.0%) 
760.0 
± 5 . 0 

(56.4%) 
720.2 
± 4 . 0 
865.6 
± 5 . 0 

181 Ir 24Hr Category of rabbits 

866.01 
± 5 . 0 
1654 
± 5 . 0 

(51 .5%) 
801.5 
± 5 . 0 

(52 .4%) 
786.3 
± 4 . 0 
864.0 
± 4 . 0 

865.0 
± 5 . 0 
1654.2 
± 5 . 0 

(51 .5%) 
820 

± 5 . 0 
(50 7 % ) 

815.4 
± 4 . 0 
865 .0 
± 5 . 0 

Normal rat untreated 

Diabetic untreated rats 

Diabetic 
with T 6 P 

rats treated 

Diabetic rats 
with G I L B 

treated 

Normal rats treated with 
T6P. 

Student s t-test Final values are compared with initial values. Blood sugar significantly decreased in the treated (C and D) 
(P = 0 001) Values of variation in blood glucose levels are means ± S.D. of six rats in each group 
Percentage reductions in blood glucose level are shown in parenthesis when compared with initial value. 
Group C blood glucose level is significant as compared to Group B (P=0 01) 

T a b i c 3: 
fasted rabbi: 

Comparative tolerance of a-u-trehalose-6-phosphate on blood glucose levels on sc rum trehalase activity in 

Blood Initial Pre-Treatment Post-treatment 
glucosc 
level in 
Jig/ml 

BDGL/serum 
trehalase level 

normal (± 

Sereum trehalase 
levels after 72 
hours in fasted 

Trehalase in Mg/ml after feding 24 hours fasted rabbit with 25 mg/kg of a - u -
trehalose-6-phosphate (± S D.) 

glucosc 
level in 
Jig/ml 

S.D) rabbits (± S.D) 
2HR 41 IR 61 IR 81 IR I OUR 

Blood Normo- Diabetic rabbits 1199 1201.2 1396.8 1371.6 1341.8 
glucosc 
level in 

glycaemic 
993.1 ± 5.0 

1493.1 ± 5.0 ± 5 . 0 ± 5 . 0 ± 5.0 ± 5 . 0 ± 5.0 

Mg/ml 
Serum 

trehalsc 
Units/m 

Normal 
Rabbits 

531.87 ± 5.0 

Diabetic rabbits 
(Untreated) 
886.07 ± 5.0 

628.7 
± 5 . 0 

648.8 
± 5 . 0 

632.8 
± 5 . 0 

632 .8 
± 5 . 0 

630 .6 
± 5.0 

Comment. For every ng/ml reduction in blood glucosc caused by a-a-trehalose-6-nhrKnh-»».. ,i. , > . 
activity of serum trehalase as shown Table 3 above > 6 p h o s p h a l c ' l h c r c , s ^ , 0 ° units/ml reudct.on in the 

In their separate studies, Aulgad 112] and Eze [13] in their 
separate studies, reported that the enzyme-trchalase, found 
in man and some invertebrates, has been indicative of 
trehalose's hydrolysis into small glucose molecules and 
later for reabsorption of these glucose molecules in the 
distal tubules for the formation of trehalose. Trehalose is 
the only disaccharide sugar found in the blood stream of 
man [14]. Evaluation of the inhibiting capacity of a - a -
trehalose-6-phosphatc on trehalase, however, revealed that 
for every Ug/rnl depression in the blood glucose level 

caused by a-a- t reha lose-6-phosphate , there is always a-
OOunit/ml reduction in the activity of the serum trehalase 

a e 3). Hie results of this evaluation complimented our 
previous statement and also collaborated Eleanders earlier 

iscovery [15] that a -a- t reha lose-6-phosphate is a 
competitive inhibitor of the enzyme trehalase found in 
yeast cells for the substrate binding site | ! 3 | 
Consequently, the hypoglycaemic response of « - « -
trehaiose-6-phosphatc may be correctIv linked with this 
inhibitory action on trehalase 
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Pual and Kcup (10,16) observed lhal a 
pharmacological interference with intestinal carbohydrate 
digestion by suitable a -g lycos idasc inhibitor should be a 
feasible way to regulate and retard carbohydrate digestion 
and in this way influence the intermediate metabol ism of 
carbohydrates. This was the principle that gave birth to the 
use oiacarbose for the treatment o f diabetics Acarbose-a 
p>eudo-oligosaccharidic a -g lucos idasc inhibitors is a 
potent, fully compet i t ive sucrase inhibitor which is been 
used successfully for the treatment of diabetes [9]. 
Similarly, as descr ibed above, a -a - t r eha losc -6 -phospha tc 
on acid hydrolysis gave D-glucose which has been shown 
to he a potent u -g lucos idase inhibitor 115). Thus the results 
of this study complemented the earlier reports of Allen that 
glucose analogues were able to inhibit the uptake of 
glucose in some organisms (1.13) and also agree with Plus' 
principle. 116) 

In this respect, the response of cc-a-trehalose-6-
phosphate as an ant ihypcrglycaemic agent could not be 
unconnected with the fact that, a -a - t r eha lose -6 -phospha te 
is a glucose analogue, like acarbose, inhibit ing the uptake 
of glucose molecules in the fasted rabbits. 

Although the precise mechanism of alloxan-
induced hvperglycaemia remains unclear, there is 
increasing evidence that it involves the degeneration of the 
N e t ' s p cells by the accumulat ion of cytotoxic free 
radicals However , it has been demonstrated that increase 
in the Islet |* cells' superoxide demutase (SOD) activity 
could prevent or even decrease alloxan toxicity (12). 
Hence the above facts might be proposed to explain 
scientifically the anti-diabetic activity o f a -a - t r eha lose -6 -
phosphatc. a - a - t r eha lo se -6 -phospha t c attenuated alloxan-
induced hvperg lycaemia in category C rats (Table 2) 
without inflicting any adverse e f fec ts on nonnoglycaemic 
(category E) rats a lso fed with a-cc-trehalose-6-phosphate. 
Considering the fore-ment ioned facts, the author was 
tempted to postulate that (x-a- t rchalose-6-phosphale could 
be a very suitable oral h y p o g l y c a e m i c agent. 

In conclus ion , this s tudy has shown a-ct-
t rehalose-6-phosphate to be a very good agent capable of 
reducing the g lucose blood levels in fasted-rabbits and 
alloxan-induced diabet ic rats. I lence it could be labelled as 
a potent anti-diabetic agent. The ability of a - a - t r e h a l o s e -
6-phosphate to a t tenuate the al loxan toxicity in alloxan-
induced diabetic rats coupled with its inhibitory action on 
enzyme - trehalase. leading to its hypoglycaemic response 
in fasted rabbits are factors that led to the classification of 
a-cx-trehalose-6-phosphate a s a potent hypoglycaemic 
agent Fur thermore a - a - t r e h a l o s e - 6 - p h o s p h a t e is a glucose 
analogue, hence it is able to inf luence the intermediate 
metabolism o f carbohydrates . All these facts could be used 
to elucidate the mechan i sm o f action of a - a - t r eha Iose -6 -
phosphate as a potent blood glucose level reducing agent. 
Furthermore, the fact that a - a - t r eha lo sc -6 -phospha t e was 
able to lower the blood sugar level in the selected 
experimental mode l s to a level comparab le to that of 
gilbenclamide - the control d rug in this s tudy - revealed 
that a -a - i reha lose -6-phospha te is a potent hypoglycaemic 
agent. 

Work is in progress in our laboratories to 
confirm the postulates o f this study and thus bring cx-cx-
trehalose-6-phosphate to the clinics for treating diabetics 
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