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obtained increased grain vields. The increased
growth of rice seedlings observed in the present
study may be due to the cumulative effects of both
N-fixation and the synthesis of growth-promoting
substances!2 and this area of investipation is receiy-
ing our attention. It may therefore be generalised
that the Azotohacter isolates from the C, plant
species are not only more efficient, but also exhibit
more growth-promoting effect than the isolates from
the C, plants,
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INHIBITION OF INDUCTION OF STREPTOZ.0-
TOCIN DIABETES BY MANNONEPTULOSKE

STREPTOZOTOCIN (SZN), derived from Strepromyces
achromogenes, induces diabetes by destruction of
the brta cells of pancreatic isletst?,  Chemucally,
it is 2-dcoxy, -2- (3-methyl-nitrosoureido) -D- gluco-
pyranose®t, Jto diabetogenic action iy prevented by
2-deoxyglucoce (2DG)4 which is an inhibitor of
insulin release! und of glucose metaboliamts, This,
and som= other oObservapons? 9%, suggest that the
hetacyloloxic action of SZN s rpelated to msuhn

80Y

rclease or glucose metabolism. Against this possibi-
lity is an observation® that SZN diabetes was not
prevented by mannoheptulose (MH), a more potent
inhibitor of insulin refease® and glucose metabolismd?.
In view of the theoretical importance of this nega-
tive finding, we have investipated again the inter-
action between MH and SZN.

The diabetogenic action of a single injection of
SZN (gift from Upjohn Co.} at different time inter-
vals after a dose of MH (from Sigma Chemicals
Co.) was determined, comparing the glucose tole-
rance of the treated male albino mice (20 to 25 g)
with that of untreated controls and of mice receiving
the same dose of SZN alone. Glucose tolerance
was estimated as the area (GTA) under the glucose
tolerance curve, after a glucose load of 3 g/kg after
16 hours of fasting. Blood samples collected from
the orbital sinus at ¢, 60 and 120 min after glucose
injection were analysed for reducing sugarl. The
mean control GTA was 228 mg hr/100 ml (x 19,
S.D., in 24 mice). The increase (i.e., A GTA)
over this value, on the ffth day after treat-
ment was a measure of the resultant diabetes and
was calculated as percentage (% A GTA) of the
mean control GTA. SZN (in citrate buffer at 5° C,
pH 4-5), MH (in icotonic saline at 5 C) and
clucose (in water)} were given intraperitoneally in
volumes of 0-01 ml./g body weight.

Mice which received SZN alone (Group A,
Table 1) or along with MH (Group B) became
equally diabetic. But when MH preceded SZN with
increasing time intervals (Group C, D, E), there
was progressive reduction in the effect of SZN, With
an interval of 60 min (Group E), diabetes was com-
pletely prevented. At 75 min (Group F), MH
became altogether ineffective. Thus the protective
action of MH against SZN was very much tume
dependent and the optimal time for MH administra-
tion was 60 min before SZN. A shghily lower
dose of MH (125 meg/kg, Group () was inefice-
tive against the same dos¢ of SZN (125 mg/kg).
Thus the minimal dose of M eflective against
125 me/hg SZN was 150 mg/hg.  This dose was
equally effective againdt a more severely dJdiabeto-
genic dose of SZN (175 mg/kg, Groups H oand 1),

The present study establishes that MH can prevent
the diabetogenic action of SZN.  The prefercniiat
urtake of SZN by mousc beta cells s related to the
plucosc moicty in this nitrosourcall.  The entry of
MH into mou-e bein cols o alka by a gligose
wepsitive  transport mechanism®. But the protectine
action of M aeain t 8ZN i, not by competition
for o commaoan trus port mochanicany, because the
rolection is offered not whaen the cicalating M
S/N 1atio would have bren the hizhest (Group BY,
bt 600 min later tGroup 1), by which  time the
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) Eficct of MH on the Diabetogenic action of SZN
Manncheptulcse
Group* No.  Dese of SZIN — — GTA 45D mg hr/ %9 A GTA
me/kg Dese, mg/kg Time belcre 100 ml.
SZN. min
B 125 150 0 642116 -+ 181
C 125 150 30 587422 + 157
D 125 150 45 492 4+ 19 113
E I25 150 60 229 + 21 0
I 125 150 75 619 +17 4 171
G 125 125 60 649 10 {184
H 175 0 2304+ 9 407
| 175 150 60 230320 0

* All groups consisted of 6 mice each. For abbreviations and experim.ental details, see text,

blood concentration of MH would have fallen by
half3. 60 min after intravenous administration of
MH, maximal hyperglycaemia developed in rabbits3,
as also almost complete disappearance of circula-
ting insulin in rats?. These considerations suggest
a non-competitive mechanism for the action of MH.
The similarity between MH and 2DG 1n preventing
SZN diabetes, strengthens the possibility that the
mecchanism of action of SZN might be related to
either glucose metabolism or insulin release. The
failure of MH to protect rats against SZN in a
previous study® is best explamned by the very short
time interval (15 min) by which the sugar had
preceded SZN. The apparent constancy of the
minimal effective dose of MH against varying doses
of SZN is also interesting and i1s being investigated.
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