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EFFECT OF ALLOXAN-INDUCED DIABETES ON THE
SECRETORY FUNCTION OF SUBMAXILLARY GLAND

Yong-Chul Won, D.D.S.

(Prof. Dong-Soon Kim, D.D.S., Ph.D.)
Directors:
(A4ss. Prof. Dong-Kyun Cheong, D.D.S., Ph.D.)

Department of Oral Pathology, Graduate School, Seoul National University.

‘Effect of insulin defficiency and insulin replacement therapy on body growth, the
growth of submaxillary gland and chemical components in submaxillary gland of albino
rats were observed. At the same time, the effects of single and 5 doses administration
oﬁ isoproterenol on submaxillary gland following the change of insulin status were
observed.

The results were as follow.

1) Compared with non-diabetic rats, the body weight, wet weight of submaxillary
gland, amylase activity, total Nitrogen and Ca concentration were decreased markedly
and Mg slightly in 5 and 10 days duration of diabetic rats. These changes were prevented
partially by insulin replacement therapy.

2) In the experiment on the groups sacrificed at 2 hours after single injection of
isoproterenol, the decreasing rate of Ca, N, and Mg concentration in submaxillary
gland of 5 days duration of diabetic rats were less marked than non-diabetic rats. But
these changes in diabetic rats were prevented by insulin replacement therapy.

3) In the experiment on the groups sacrificed at 24 hours after 5 doses administration
of isoproterenol, the increasing rates of submaxillary gland weight, N and Ca concent-
ration in 10 days duration of diabetic rats were more marked than non-diabetic rats.
However, there was no di.fference in the increasing rates of amylase activity between

WO groups.
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4) In non-diabetic rats, compared with the group sacrificed at 24 hours after 5 doses of

isoproterenol administration,

the submaxillary gland weight and N concentration were

decreased less markedly but Mg and Ca concentration more markedly in the group sacri-

ficed at 2 hours after 6 doses of isoproterenol administration.
The N and Mg concentration -in submaxillary gland of 10 days duration of diabetic

rats were decreased more markedly than non-diabetic rats.

The decreasing rate of the

other components were, however, almost same between two groups.

The increasing rates of amylase activity in submaxillary gland of 10days duration of

diabetic rats were less than non-diabetic rats., But these changes were prevented by insu

linreplacement therapy.

In the course of these experiments, diabetes-induced changes of several inorganic subs-

tances and amylase activity in the submaxillary gland and the degree of the response of glan-

dular components to isoproterenol administration in diabetic rats were prevented partially.

However, these results were shown that insulin has a significant role in the secretory

function and maintaining some components of submaxillary gland.
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Table 1 Effect of 5 days duration of different insulin status on the
submaxillary glands of rats.
Body Weight Submaxillary
(gm.) Gland Wt. Total Amy- Total
Total mg/lO% N. lase* Ca.®% | Mg#* | Na.#% | P ks
Initial | Final | Wt | 8% o 0 :
(mg.) ‘lz’(édy gm. Unit (mg)
1434 150+ 416,44 [269.04 60.64 (9934 16,24 120.5% |34.8+% |65.5+
Control
4.1 3.5 52.6 12. 8 1.1 262, 1. 28 1. 44 2.5 7.6
Diabet 149+ 147+ 308.3+£ |205.6%%|54. 4+ (5064 8.4%+ 119.0% [79.5%+ |71.1+
labetes 10.2 9.5 27.3 9.9 1.6 186 0.66 0.8 9.1 1.1
Diabetes + 3unit 1244 . 11394 346,62 248,64 56,8+ (1175 [12.4=4 19.2+ 61.0x [79.74
Insulin 18.2 19.6 51. 9 7.6 3.67 117 8.3 2. 4 9.7 6.2

* The difference from control value is statistically significant.

* mEq/kg. of Submaxillary Gland
*#*  per 100gm of Submaxillary Gland
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Fig. 1 Effect of 5 days duration of different insulin status on the change of submaxillary
gland components induced at 2 hours after single dose of isoproterenol administration.
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Table 2 Effect of 10 days duration of different insulin status on the
submaxillary glands of rats.
Body Weight | Submaxillary | 1
(gm.) Gland Wt. Total Amy; I Total
Total mg/lg() N. lase™* Ca.** | Mg.** | Na, ** ! P, ok
Initial| Final | Wt. [Bae % i me./ | o ‘
Body Unit | (mg)
(mg.) Wt. gm. i
Control 140+ 1544 416,44 [269.0+ |60.6 993+ 15.2: %20.5i 34,84 iﬁS.Si—
4.1 3.5 52.6 12.8 1.1 262 1.28 1. 44 2.5 7.6
Diabetes 1424 1424 209, 4% 41217, 2% 4141, 6% 4 |552+& 8.5%% ‘19 44 170.8%% [72.4+
17.6 16. 3 35.5 9.8 1.8 187 2.8 0.46 5.7 4,9
Diabetes Plus 3 128+ 160* 4 |366.2-= |238.3:4 44, 9%+ |867% 13.2+ (17.44 |67.24 (78.6%
Unit Insulin 9.7 10. 2 37.5 9.9 3.6 141 1.2 0.71 g.1 7.7

* The difference from control value is statistically significant.

#* mEq/kg of Su

FAK

bmaxillary Gland

per 100gm of Submaxillary Gland
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Fig. 2 Effect of 10 days duration of different insulin status on the change of submaxillary
gland component induced at 24 hours after 5 doses and at 2 hours after 6 doses
of isoproterenol administratior.
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Table 3 Effect of isoproterenol on the submaxillary glands of rats.

Body Weight | Submacxillary o

(gm) Gland Wt. | Total | Amy- Total

Total mg/lofo N. lase™** | o s Mg** | Na** | P.***

Initial| Final | Wt. | 8% %% mg/ :
(mg) body gm Unit (mg)
wt.

143+ 150+ 416.44 1269.04 (60.6x [993% 15,24 [20.5% {34.8% [65.54
Before Isop a1 a5 526 128 1.1 2sg  1.28  1.44) 2.5 7.6

2hr after single 140+ 1414 328, 6% 41221, 5% k[49. 1% [15000% ]2, 08% & |12.7%x |78.3+ (63.3=%
Isoproterenol, 4.5 4, 4 18. 8! 8. 6 0.77 1120 0.18 Q.58 10.3 6.4

24hr. after 5 doses |126=% 125+ 411+ 300% 4+ |66, 2% |4402%F + 57, 1% £ 26.6% % |33.8+ [40.6%
of Isoproterenol 5.2 3.5 31. 8 11. 8 1.29 1048 2.7 0.4 2.8 4.1

ohr after 6 doses of [137+% 135% 375.84 [276.64 [64.5% |27,840+4.32%+ [16.4 '+ [43.0% 186.3%
Isoproterenol 4.8 15.5 25.4 10.4 4.8 408 0.28 0.81 4.8 8.6

# The difference from control value is statistically significant.
#* mEq/kg of Submaxillary Gland
#%% per 100gm of Submaxillary Gland
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Table 4 Effect of 5 days duration of different insulin status on the submaxillary gland
change induced at 2 hours after isoproterenol adminiatration.

Body Weight Submaxillary
(gm) i GlandWt. Total | Amy- tha]
Total mg/log N. fase™ | Carr | Mgrr | Naws | P
. . gm. o
Initial|{ Final \?fr; ; body |mg/gm| Unit (mg)
&) | wt.

1404- 141+ 328,64 |221.54% 49,14 |15,000412.08% J12.7% {78.3+ 153.3+
Control+Isoprot 4.5 4.4 188 8.6 0.77] 11200  0.18  0.58  10.2 6.4

Diabetes for 5 days |146+ 140+ 3624 240.4+% |49.14 |4603*% (3.5%+ |14.2% |59.24 66,3+
+Isoprot 16.1 17.9 45, 6 9.7 3.5 852 0. 26 1.1 10.4 12.7

Diabetes for 5 days {133+  |155%  [3494  [2274
12.7 1. 63 1758 0. 44 0.8 7.6 4,4

+Insul. +Isoprot. 11.9 7.8 22.6

3L, 4% 16546% - |4.8% % [12.04 |75.24 146,24

!

* The difference from Control Value is statistically significant.

** mEq/kg of Submaxillary Gland
*¥%  per 100gm of Submaxillary Gland
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Teble 5 Effect of 10 days duration of different insulin status on the submaxillary gland
change induced at 24 hours after 5 doses of isoproterenol administration.

Body Weight | Submaxillary
(gm) Gland Wt. Total | Amy- Total
“Total xgx;%/égo N. lase Ca* Mg* | Na* P,
Initial | Final | Wt. Body |mg/gm| Unit (mg)
(mg) wt.
o4hrs. after 5 doses [126+  |125% |41l |390%= 66, 2% |44032= |57, 1%4 |26.6%4 33,8z 140, 6%%
of Isoprot 5.2 3.5 31.8  11.8 1.29] 1048 2.7 0.4 2.8 4.1
Diabetes for 10days 1264  |147x  [660.4: |456%+ (56,2 [4302: |41.8%% [23.4%4 |35.3% 46.8%%
+Isoprot. 12.6 8.0f - 35.8 17.6 3.3 271 2.9 1.0 3.0 0.9
. 142+ 1424|299, 4 |217. 2% |41, 6%+ 15522 |8.5%%  |19.4% [70.8%4 [72. 4%
Diabetes for 10days 7.6 162  35.5 - 9.8 1.8 187 2.8 0.46 5.7 19
X 140+ [154%  |416.4% [269.04 [60.6 9924 [15.2+ 120.54 [34.8% 165.5%
Control 4.3 4.7, 52.6 128 1.1 262]  1.28  1.44 2.5 7.6

#* The difference from control value is statistically significant.

mEq/kg of Submaxillary Gland
##%  per 100gm of Submaxillary Gland
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Table 6 Effect of 10 days duration of different
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insulin status on the submaxillary gland

change induced at 2 hours after 6 doses of isoproterenol administration.

Body Weight | Submaxillary | !
(gm) Gland Wt. | Total | Amy- | | Total
Total | M8/ 1%0 N [Hase™ ) comn | Mgwe | Nass | P
. . gm o
Initial| Final Xth. body | mg/gm| Unit l (mg)
g 1
wt. | | !
Control 140+ 154+ 416. 4+ |269.0% 160.6+ 19924 15,24 [20.2% (34.8%+ |35.5%
4,3 4.7 52.6 12.8 1.1 262 1. 28 1.44 2,5 7.6
2 hrs after 6 doses |1374  [135%  [375.8% |276.6 (64.5d |27, 840% |4.32%+4 [16.4%%+ |43.0% 86,3+
of Isoproterol 4,8 15.5 25. 4 10. 4 4.8 +408| 0.28 0.81 4.8 8.6
Diabetes for 10d ~ {104% 123+ 449. 0+ |355.5%£{38. 6%+ (99274 |6.6%% |16.5%% |58,5%+ [56.5%
+Isoprot. 4.1 8.1 61.¢ 21. 4 2.9 830 2. 83 1.1 2 4,2
Diabetes for 10days |122% 158% 553. 84 1350, 8% k135, 1%4 |27,896% |3, 4%+ |14.5% % [52.53%4 [51.0+
+Insulin+Isoprot. 17.3 12.2 14.9 4.1 5 +8017 0. 22 0. 43 4.8 1.1

* The difference from control value is statistically significant.

*%

mEq/kg of Submaxillary Gland
*¥*%  per 100gm of Submaxillary Gland
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