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FUNCTIONAL ENLARGEMENT OF SUBMAXILLARY GLAND.

So Yung Jeong, D.D.S.
Department of Periodontology, College of Dentistry, Seoul National University.
(Director: Dong Sun Moen; D.D.S., Ph.D.)

There is general acceptance of the view that the postnatal growth and development
.of many organ system is regulated in large measure by the extent of functional dema‘r;d
imposed. -

In order to know the responses and mechanisms of submaxillary gland to changes in
functional demands and surgical stress with in the oral cavity, the wet weight -of the
submaxillary gland of rats were measured and the histology was observed after following
various procedures with or without the treatment of several drugs.

Surgical stress was applied by extraction of lower incisors, periodic ampution of erupted
portion of lower incisors, and amputation of lower incisors of rats treated with several
centrally acting drugs or autonomic blocking agents. Additional results were recorded
following intramuscular injection of chymotrypsin, cold stress or ingestion of ginseng
extracts.

Results are as follows.

1) A slight increase in fresh wet weight of submaxillary salivary gland was observed
after a single or twice amputation of erupted portion of the lower unilateral incisors.
The effect of amputation was largely but not entirely restricted to the ipsilateral salivary
glands.

However, 2 or 4 periodic amputations of lower bilateral incisors resulted in a marked
increase in the wet weight as early as 4 to 8 days after the first amputation. Thus
the effect of repeated amputations on the fresh wet weight of submaxillary salivary
gland was increased by increasing the number of teeth amputated and the frequency of
amputation, and by lengthening the period from the first amputation to autopsy. In

histological observations, enlargement of both serous and mucous acini of submaxillary
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glands was ohserved by periodic amputation of lower incisors, but no effect on the -
formation of new acini or changes within the tubular cells could be detected. The
intensity of enlargement of acini seemed to correlate with salivary gland weight.

2) The effect of 4 periodic amputations of lower bilateral incisors on the wet weight ~
of 'the submaxillary salivary gland was decreased slightly but significantly by pulp
capping with zinc-oxide and cugenol cement immediately after amputations.

3) The pulpectomy alone with minimal loss of enamel or dentin tissues of lower
bilateral incisors resulted in a slight but statistically significant increase in the wet
weight of the submaxillary glands.

4) After unilateral extraction of lower incisors, a slight increase in wet weight of the
submaxillary gland and a profound decrease in body weight were found.

5) The increase of submaxillary gland weight which followed amputations of lower
incisors did not occur in rats treated with pentobarbital, chlorpromazine for 2 days and
reserpine for 10 days, but the response of the submaxillary gland to amputatin of lower
incisors was increased by the treatment of reserpine and morphine for 2 days.

6) Dibennamine, an alpha-adrenergic blocking agent, not only blocked the response
to amputation of lower teeth but resulted in atrophy of the submaxillary glands in
treated rats.

Inderal, a beta- adrergic blacking agent, blocked the response itself to amputation of
lower incisors, but the treatment with atropine, a cholinergic blocking agent, for 2 days
blocked partially the effect of amputation. However, the treatment with atropine for 10
days increased the sensitivity of response of submaxillary gland to amputation of lower
incisors, ,

7) Hypertrophy by periodic amputation of lower incisors was abolished by adrenergic
blocking agents, chlorpromazine or pentobarbital.

8) The submaxillary gland weight in intact rats was slightly increased by the treatment
with chymotrypsin for 2 days but decreased by the treatment with chymotrypsin for 10
days.

9) The ingestion of ginseng extract to intact rats for 10 days caused the enlargement
of the submaxillary gland. .

The submaxillary gland weight and total body weight in intact rats were decreased
profoundly by exposure to cold enviroment for 10 days, but this decrease was protected
by ingestion of ginseng extract for 10 days. .

10) Amputation of lower incisors and amputation of lower incisors with dibennamine
or inderal administration showed moderate and diffuse stainability to P.A.S. reaction in
acinar cells of submaxillary gland, and amputation of lower incisors with atropine
administration showed intense stainability to P.A.S. reaction in acinar cells of submaxillary
gland.
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Table 1. Comparison of the effect between extraction and single amputation of unilateral lower incisors
on the wet weight of rat submaxillary gland, :

No. of Body weight(gm.) Gland weight(mg.) Gland Wg%}t ,(D;rgl)()O gm. of

Treatment case , g T
lst | Pinal | Diff. | Ext. }Non. ‘Total | Diff. | Ext. | Non. | Total| Disf.
137 | 137 150 | 151 | s01 109 | 110 | 210 | —1
Control 151 33 xael 0| 53 w39 270 +3.6] £3.3] =48 3.0
24 hrs. after 1o | 184 | 122 f—12 | 164 | 154 | 318 | 10 | 134 | 126 | 260 8
extraction 3.9 +4.4 1.5 £7.9| 6.2 £9.7] 4.5 455 4.4 6.5 -r3.4
48 hirs. after 12 | 185 | 112 | —23 | 167 | 164 | 331 31 149 | 145 | 204 4
extraction +2.9] +1.8] 1.5 +6.2] +6.6| +9.1| +4.0 +4.9 4.4 167 -rds
24 hirs. after s 9 | 8 | —1 | 108 | 103 | 211 5 | 120 | 115 | 235 5
single Amp. £1.2f £2.3) +1.1) +3.8 =290 =51 =15 +2.8 =21 435 -rL1

2% Diff, =Difference.
B.W.=Body weight. Amp. =Amputation
Table 2. Relation
gland, and the body weight.

Ext.=Extracted side

Non.=MNon-extracted side
& =>5tandard error

between frequency of amputation of the lower inciscrs, the wet weight of submaxillary

Treatment No. of Body weight(gm.) Gland weight(mg.) G.W.B?%rﬁég‘:)g.g)m. of
“ | sst | Finat | Ditr | A2 Non.(L)] Total P [Non.(1)| Total
Control A - Thal oo o 236 hos| s
Single unilateral 15 99 29 —1 1.08 103 2}1 1‘20 115 2356
amp. of (R) =2 £2.3| £L1| =3.8 £2.9| 51| =28 +2.1| -+3.5
Twice unilateral 14 1'29 127 -2 156 1'45 _ 301 123 ] 114 237
amp. of (R) £L2, =15 08| 51| +47| +6.2| =26 +2.4| -+3.6
Twice bilateral 14 113 160 i —13 130 132 262 130 1‘32 262
amp. +3.1 ==2.3 41.2 =+6.2 +6.1 7.6 +=4.0] 43.6] +5.0
d:imes of bilateral 15 148 133 —15 | 2.73 272 545 205 2.0§ 410
amp. E3.1 £2.4) 18] 53] 56| 7.6 =36 +38| 5.1
¢ (R)=Right side (L) =Left side
S 24REEB 2 48 R mwle s F ] Differgnce of gland Wei.ght between con-
W Tl A Rl BH 6% w329 Bz Elf?;ini}e{psfl‘lgzilr;fi;?;t hetween the
B Hgov FEES g9z, DS DEs 24 beginning and final day of experiments
Welel 4769 smpme woleh H HRER R .
RS TR W0 EERER kA % - |
B AR L ASHR A4 OE 100gm g 197 oz |
R 3% EEE pao @R A9 ERR 3 b
B IS ERIHE A el 99 g i [ | m
RS 24 R 9 2%, 48R 17 2 7} W) - f , T 12
o BiEHS = HEHGAH(Table 1, Fig. 1 200). 3 ! I 20 &
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Fig. 1. The effect of extraction or single unilat-
eral amputation upon the submaxillary
gland weight per 100gm. of body weight.
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Table 3. Comparison between the effect of amputation, pulpectomy and zinc-oxide
eugenol filling on the weight of submaxillary gland.

No.of | Body weight(gm.) Gland weight(mg.) G.W. per 100gm. of B.W.(mg.)
Treatment : —
) ) %
case { l1st 1 Final 1 Diff. R L Total R s L ’ Total ncrease
137 | 137 150 | 151 301 109 110 219
Control 151 33 46 O | 53 +5.9 3.6 3.6 3.3 =48 0
Atimes of 1o | 148 | 183 | —15 | 273 | 272 545 205 205 410 879
bilateral amp. 43,1 +2.4] = 5.3 £5.3 5.6 =+7.6 +£3.6 £3.8 5.1 @
Atimes of bilate 1o | 143 | 141 | —2 | 189 | 192 381 134 | 136 270 9304
ral pulpectomy 4.7 +£2.7] =11 +4.2 +4.3 56 =£2.8 2.9 4.0 7
4 times of bilatera | 14 | 141 | 128 | —13 | 236 | 232 486 184 181 365 o
amp.--ZOE filling 4.2 3.9 = 1.5 +6.2| 5.2 7.4 5.5 4.8 6.5 0072

1 Bilateral submaxillary gland weight
per 100 gm. of body weight.
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The effect of 4 times of ampuiation, pulp-
ectomy, and ZOE filling of lower incisors
upon the wet weight of submaxillary gland

9 =B FEsld A zinc-oxide eugenol & &7 95 o).
[s]

B2 —phe WIREE RS BEY BOfle R FE
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FEsEA RS Uity KESAT. o147 L R
BT ERve mE REs s RiRmEeS 40
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Fig.5. The effect of amputation on the subma-
xillary gland weight of reserpinized rats
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ST B BEE slolA e HERERY 2229 B
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HAE o] BREY BREES 29 (Table 7, Fig. 5).

(if) Reserpine 0| SFLEHEN nlxl= 2.
Reserpine & 20 #MaD4 FEirge AFae =
EETS W DI el Kl REMY e
el 1128 0= 93 reserpine & 10 [ e A
Al ot #e W mgREic] 119 1
Ak DTS TR EaN BTEERRY 2=
t 2HMS reserpine FHe] kA <88 Hnsls
Bmel AdAw FEY FEES 993 LA™Y &
el glolAdE 298 W BREY ZE =29
il Z vF(Table 7, Fig. 5).

(i) TEEAES WM EGERke] %584 reserp-

Table 8. The effect of treatment with autonomic blocking agents upon the response of submaxillary
gland weight lower incisors amputation.

. R G.W. per 100gm. of
Body weight(gm.)| Gland weight(mg.)
Treatment Ic\g)s‘e‘)f : — B*.E’V.(mg. )
Ist [Fmalt Diff. Rightf Left ]Total | Diff, Right| Left | Total| Diff.
137 | 137 150 | 151 | 301 109 | 110 | 219
No None 15 1533 Fa6l O | 5.3 3.0 %7.0 +3.6| 3.3 4.8
Amp . . 125 | 115 |—10 | 110 |115 | 225 9% | 100 |19
‘ Dibennamine T | 553.0] 3.6/ 1.6| 3.3 =3.7| +5.9 +3.2| £3.4 =+5.3
None 15 | 9% | 89 | —1 |08 [103**211 | 5 |120**|115 |25 | 5
1.2 2.3 21,1 £3.8 =2.9 5.1 ==1,5| 2.8 2.1 3.5 L1
Single Diben 12 | 96 | 84 |—12 | 89 | 8s-|177 | 1 |105 |104 |200 | 1.
, . 2.5 2.7/ 1.4 3.4 3.4 =5.1] +0.8| +3.8| 3.9 =5.8 1.0
it el 12 | 84| 9 | —1 103 103 206 | o0 |11 |11l |22 | O
amputat. 2.2 £2.9| &£1.1] 4. 1| 24.2 %4, 8 ==1.6| 2-2.6| 2.9 +3.1 1.5
. 105 1100 | —5 {121 | 119 | 240 | —2 |121 |119 | 240 | —2
Atropine 121 50,9 1.6 =£1.0 3.7 £3.8 5.2 +0.9| 3.3 £3.1 ==. 1| £0.8
Nome 1 129 1127 | —2 |1s6**| 145 |301 | 11 |123**| 114 |23r | o
1.2 1.5 40.8| =3.1) £4.7) «6.2| 1.8 =2, 6 =2. 4| 3. 6| 1.6
' Diben 14 | 145 124 |21 (120 |18 |238 | 2 | 97 | 95 |192 | 2
Twice . 2.9 2.8 1.5 3.2 2.5 3.4 1.6 2.0 =1, 9 2. 7| 1.0
: 145 | 139 | —6 |153 |151 |304 | 2 |110 |100 |219 | 1
unilat. | Inderal 120 234 £4.5 £1.0) 4.3 4.6 6.5 1.0 =3.6| 2.8 4.6 1.4
amputat, . 140 (143 | 3 |176 [167 |343 | 9 |123 [115 |23 | 8
Atropine 2days | 12 | g o 175 o 1 0.8 26,4 7.0 o, 1| .ol a0l a5l 28 +2.5
: 107 105 | —2 |146 |142 288 | 4 |139 |135 |274 | 2
Atropine 10days | 12 | 33 o 173 of 77 ol S04 6 som 5| oo, 1] 9.0 .9l a0 “d.ol 1.0
. None 1w |13 100 |-13 | 130 | 132 | 262 130 | 132 | 262
Twice +3.1) 2.3+ 1.2) 6.2| 6.1 £7.6 +4.0] 43.6] +5. 0
bilat. 123 | 114 | —9 |120 |133 | 262 113 | 117 | 230
amputat, Inderal 101 54 o) £5.1] £2.7| 6.0l =5. 4] =6. 2 +3.0] 3.3 4.0
: 121 | 108 |—13 | 132 | 134 | 266 122 | 124 | 246
Atropine 101 36,4 4.5+ 2.6| 6.8 7.0 £9.0 45.3) 5.3 7. 4
*The weight of submaxillary gland was measured after 9 times of dibennamine injection to the intact rat.

**Right side of lower incisor was amputated.
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Fig. 2. The effect of frequencies of amputation
of the lower incisors upon the weight of
submaxillary gland and the body weight.
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Table 3. Comparison between the effect of amputation, pulpectomy and zinc-oxide
eugenol filling on the weight of submaxillary gland.

No.of | Body weight(gm.) Gland weight(mg.) G.W. per 100gm. of B.W.(mg.)

Treatment : F —

. ] %
case \ Final \ Diff. | R L |Total | R L | Total | 70,

137 | 137 150 | 151 301 109 110 219

Control 15 1 33 a6 O | 5.3 5.9 3.6 =£3.6| =+£3.3 4.8 0
4times of 12 | 148 | 133 | —15 | 273 | 272 545 205 205 410 8724
bilateral amp. < +3.1] 2.4 &= 5.3 +5.3 =456 7.6/ 3.6 3.8 b1 -
4times of bilate 12 | 143 | 14 —2 | 189 | 192 381 134 136 270 9304
ral pulpectomy “ 44,70 £2.7 =1.1) *£4.2] £+4.3 5.6 £2.8 *£2.9 x£4.0 2

4 times of bilatera | 14 | 141 | 128 | —13 | 236 | 232 486 184 181 365 679
amp.-+ZOE filling +4.2 +3.9] == 1.5 £6.2| =+5.2] 7.4 55 +4.8 6.5 %

[0 Bilateral submaxillary gland weight
per 100 gm. of body weight.
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Fig. 3. The effect of 4 times of amputation, pulp-
ectomy, and ZOE filling of lower incisors
upon the wet weight of submaxillary gland
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EBEREEE AN nlxle B8 BT KT &
Wle EREEY BiEe) PEMERS o4 Bt o
AL €7 Bl gigEe 24 morphine, BRI
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Table 4. The effect of morphine on the submaxllary gland weight increased by amputation,

Treatment No.of| Body weight(gm.) Gland weight(mg.) G.W. per 100gm. of B.W. (mg. )
case X . Amp. | None . Amp, | None .
it | Pinal | Diff. | AR5 | "GCS | Total | Dits. | AmE-[Nomo Toroen | igr,
- ; 137 137 150 151 301 109 110 219
Control B ) £34 46 O s 59 xr.0 ! |Hae|iod B4 1
Siqglef 15 90 89 —1 108 103 211 5 120 115 235 5
unilateral amp. +=1.2) +2.3 =+1.1] 3.8 2.9 -+5.1 =15 £2.8 | 2.1 +3.5 =+1.1
Single unlate{al 12 145 147 2 184 179 363 5 125 122 247 3
amp. +morphine ®4.3 £4.0| 1.3 4.2 +4.1] 5.3 £2.3| +2.0 | 2.1 +3.7 *£1.0
Twice bilateral 14 113 100 —13 130 132 262 130 132 262
amp. +3.1 +2.3] -£1.2] 6.2 =+6.1] +=7.6 +4.0 | £3.6] +5.0
Twice bilatergl 10 119 103 | —16 157 160 317 154 158 312
amp. -+morphine £5.1 45.00 &= 2.1] =+6.0 ==6.0/ 8.4 *4.4 | 4.5 6.1
3 None amputation Mz e e et K —EEEEel e A
%-a Single unflateral amputat.ion = "morphine 0.3mg. /kg. & FHF 30 phie S BRRS
iTW3ceM u.mlateral amputa.tmn whoh O BEERELY ok WEGEE A0 —EYS] T
Twice_bilateral amputation
- i EERIRER S #RE T 100gm. & 2mg. o] A= 9
. %00 F . ot BEE BEELS 94 oo Rz —mE KM
:’; . YilRE © UE WbIETRe AAN RIS ERS
"Eé ) morphine & M2 2 A #K45.1%, 19.19% 7} o
& B 5 Hhnstgl o (Table 4, Fig, 4).
2 (ii) Pentobarbital 82 : j0U —ELFREee] &
% 200
a MA = I 057 E SRl 3@, 2 R
z — 1 T w ey .
© ‘ ) ZEGIETRC B A = U 30 SArEE SEgEld o
! } + I8 30mg. /kg. 9] pentobarbital & J#lstslch, o] B
‘1 T : L2 KESY BB HAME 309 TvE IR 714
rp_ mp‘ Chior IERRIBE #EFstgch. K0 —E o e
hine barbitat promagjine

Fig. 4. The effect of treatment with several ce-
ntrally acting drugs on the response of
submaxillary gland to amputations of lo-
wer incisors

pentobarbital & IET MHEIHHEA = 5 g o
Heati HEES 992 KN SEYes ox THE
WIRERMS 2HEE pentobarbital o] a4 BIEd
s o o

Table 5. The effect of pentobarbital on the submaxillary gland weight increased by amputation.

Body weight(gm.) Gland weight(mg.) G.W. per 100gm. of B.W,(mg.)
Treatment i\;%e()f Amp. | None Amp. [ None
Ist | Final | Difr. | AP [ s TotaII Ditt. | A7RP- | Noms !Total’ Diff.
137 | 137 150 | 161 | 301 109 [ 110 | 219
Control 15 ) F33 46 0| D53 w59 w70 1L l +3.6/ +3.3 +a8 !
Single | o 5 | 9 | 8 | —1 | 108 | 103 | 211 5 | 120 | 115 | 235 5
unlxlate- one *+1.2 #£2.3 *1.1] 3.8 =+£2.9] 5.1 1.5 £2.8 =+2.1 =£3.5 +l.1
amputa-[Pentob-| 1, | 99 | 96 | —3 | 111 | 109 | 220 2 | 16 | 113 | 229 3
tion % larbital 2.5 2.3 =1.0| 6.1 +6.2] +6.9 0.9 -£4.1] 4.2 Zao0 =1.0
Twice |\ o | 14 120 | 127 | —2 | 156 | 145 | s01 | 11 | 123 | 114 | 237 9
unilater- +1.20 *£1.5 +0.8 5.1 +£4.7 +6.2] £2.3 +2.6| 2.4 +3.6 1.6
amputa. [Pentob- o | 146 | 141 | —5 | 166 | 164 | 331 2 | 118 | 116 | 234 2
Gion Y larbital +4.1) 3.5 0.9 5.8 £5.9 7.4 +2.1 3.8 -+£3.2 +4.0 1.2
Twi 13 | 110 | —13 | 130 | 132 | 262 130 | 132 | 262
bilaterall "% | 14| =31 x2.3 = Lo 6.2 46.1 7.6 | 4.0 Lag e
amputa-| Pentob| o | 118 | 106 | —12 | 125 | 122 | 247 23 | 115 | 238
tion arbital 6.5 6.3 = 5.5 4.6 3.1 5.1 +3.2 +£2.0| =+3.3
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B A e s o WG BEMY ERe
f475 100gm. % 9mg. o] 9 &7 pentobarbital o] 43 A
2mg. o 2 WAH G WH SEyEEe Wi R
i T -Spentobarbital 2 9.12 = of HHEHE
o) R ERS HUT BEA (Table 5, Fig. 9.
(iii) Chlorpromazine $#%818% : chlorpromazine 9
JEL5 -2 pentobarbital o e X gz AL —
ol 5mg. & BT}, o] X IR pentobarbital
gEEest vl st HH —EGETRC HaA s IH
WEA oA Ed o FRTE HEE 2 B
TRl HE A TR WHGRE 299 K

B —E Rl R elA Wi ERE ERY ERE
BEtke] 919 chlorpromazine & ¥ELE A —
H GEiRel fdA e Wi ETRERS ZR HEr
B BEES dodd. BE ZEoEEe] mA mRE
TS chlorpromazine 3H 2 10% WA= o HER
o mEwiRERES B BE 99 (Table 6, Fig. 4).

E) THEEYERO| reserpinized rat o BERREE
20 n[xle BE:

(i) Reserpine 01 £ BFS &R 80 nlxl
e B —PE2 0.4mg. /kg. 9 reserpine & —H—[H
2, ©tE —PES 0.2mg. /kg. 9] reserpine-& —H

Table 6. The effect of chlorpromazine (CPZ) on the submaxillary gland weight increased by amputation.

. No. of Body weight(gm. ) Gland weight(mg.) G.W per. 100gm. of B.W,(mg.)
Treatment cas.e Amp. | None Am Ni
1st | Final | Diff. | 7Ry | "y | Total | Diff. | "R | "YY | Total | Diff.
137 | 137 150 | 151 | 301 100 | 110 [ 219
Control 15 | Psa a6 O | 5.3 5.9 =700 ! | x3.6 x3.3 48 L
Single |\ 15 90 89 | —1 | 108 | 103 | 211 5 | 120 | 115 | 235 5
unlllate‘ +1.20 £2.3] +1.1] =£3.8 =+£2.9] #5.1| 1.5 +2.8 =£2.1 =+£3.5 ==I1.1
Ta .

. 90 83 | —7 97 94 | 101 3 | 117 | 115 | 232 2
amputa:) CPZ 12 1 34 3.1 2.6 3.4 +3.6) 4.9 +£1.2 -£2.5 2.1 +3.8 +I1.1
Twice | o | 120 | 127 | —2 | 156 | 145 | 301 11 | 123 | 114 | 237 9
unlilate- one +1.20 £1.5 =£0.8 5.1 £4.7] =£6.2 -=1.8 ==2.6] +2.4 =£3.6 ==l1.6
Ta

. 133 | 125 | —8 | 145 | 141 | 289 4 | 116 | 113 | 229
amputay CP2Z 12\ 37530l 3.5 1.9 6.5| =+6.5| =+8.5 1.4 3.8 3.9 +5.6 1.2

] |

. 113 | 100 | —13 | 130 | 132 | 262 130 | 132 | 262
gi‘{;ﬂf:ral None 14 | 339 w2.3 =+ L2l 6.2 +6.1] 7.6 £4.0] +3.6] +£5.0
amputa-| o | 1o | 1o | -9 | 181 | 123 | 254 119 | 116 | 235
tion +4.3 3.0 3.0 +£4.8 +=4.9 -=+6.6 +3.5 3.6/ =£5.1
Table 7. The effect of amputation on the submaxillary gland weight of reserpinized rats.

: No. of Body weight(gm,)| @land weight(mg.) \G.W.per 100gm. of B.W, (mg.)

Treatment cas:e

lst |Final [Diff. [ L |Tota Diff.\ R | L | Total| Diff.
187 1137 150 | 151 | 301 109 | 110 | 219
None 15 | +3.3 =46 O | 5.3 +5.9 =7.0 +3.6] +£3.3 +4.8
No Reserpine 0.4 g 144 | 145 1 {164 | 152 | 316 113 117 230
amp. mg. /kg. 2days 3.5 £7.2| &1.5| 45.0| 4.0 ==6.3 +3.4) +3.6/ +4.6
Reserpine 0.2 12 109 85 |—24 84 80 | 164 99 94 193
mg. /kg. 10days 2.4 4=2.94- 0.8| 5.3 £5.2| 6.7 4+4.6] +4.3] £6.3

N 14 129 |127 | —2 |1s6 |145 | 801 | 1L | 123 | 1ld4 ) 237 9

Twice one 1.2 1.5 =0.8 =5.1] =4.7) £6.2] 1.8 +2.6 +=2.4 =£3.6] 1.6

qat [Reserpine 0.4 g |144 | 145 1 1200 182 |382 | 18 | 138 | 126 | 264 12
unilat o ke 2days +3.5| 7.9 2-1.4| =5.0! =£4.0| 5.8 £2.0] =3.6] 43.4 5.1 =£1.7
amp. [Reserpine 0.2l o 109 | 8 |—24 | 89 | 91 |180 2 | 105 | 107 | 212 | —2

mg. /kg. 10days 2.4 2.9 0.9 5.2| 45.1] =9.5| +1.2| 6.1 6.4 £8.3] =l1.4

14 113 100 |—13
Twice +3.1] =2, 3+ 1.2

. Reserpine 0.4 107 94 |—13
bilat " kg, 2days| 10 | 4.1 -£5. 00+ 1.2

amp. Reserpine 0.2 10 135 | 114 (21
mg. /kg. 10days +4.2! 5.4+ 1.3

None

130 | 132 | 262 130 132 262
+6.2| +6.1) £7.6 +4.0] =£3.6] =5.0
147 | 147 | 294 157 157 314
+6.7 £6.3 =£7.2 #+3.5] £3.1] =4.3
131 | 143 | 274 115 125 240
+6.5| +7.1] 48.0 £4.7) 4.9 X£7.5
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Fig. 5. The effect of amputation on the subma-
xillary gland weight of reserpinized rats

10HR st
HalA dzgmetg ey 2
DR B OBER] g e
BERAE Bgon] BEE 100gm. % EHRERS
WA o] FEHy HEHES 2 AH(Table 7, Fig. 5).

(i) Reserpine 0! EFLUGWRN nlxs gag:.
Reserpine ¢ 2HM M4 FTEimmd Fae —
BT e ETRE S $el A WY minE
el 11268n= 92 reserpine < 10AM j#st=iA
Aol ZEEETE B W MR ERe) 11% il
Sk SIS EEAY A0 ETREERY FEE
2B reserpine el kA 098 Himsls
el S ARk HEY FEEe 99z 10ARY &
Bel glelde sd8 Wl BREY ZE4 =29
glelz ok (Table 7, Fig. 5).

Gid) THRmEe il —EEEEel 554 reserp-

WERER T 22252 g

Ex

2

2
=

Table 8. The effect of treatment with autonomic blocking agents upon the response of submaxillary

gland weight lower incisors amputation.

. . G.W. per 100gm. of
Body weight(gm.)| Gland weight(mg.)
Treatment IC\;OS‘eOf - B;}V‘ (mg. )
Ist [Fmali Diff. |pign¢ | Left |Total | Diff. Rightt Left {Total Diff.
137 | 137 150 | 151 | 301 109 | 110 | 219
No None 15 1533 a6l 0 | 5.3 23.0 7.0 +3.6 3.3 4.8
Amp - - 125 | 115 (=10 |110 | 115 | 225 96 | 100 | 196
’ Dibennamine 7 | £3.0] £3.61+ 1.6 3.3 3.7 +5.g +£3.2| +3.4 +5.3
Nome 15 | 90 | 89 | —1 |108 [103**[211 | 5 |120*Y 115 |235 | 5
1.2 2.3 &£1.1) 3.8 +2.9 5.1 ==1.5 =2.8| 2.1 3.5 +1.1
Single Diben 12| 96 | 8¢ |—12 | 89 | ss-|177 | 1 |105 |104 | 200 | 1
; ‘ 2.5 2.7\ 1.4 3.4 +3.4] 45.1) 20,8 +3.8 3.9 +£5.8 =1.0
SR deral 12 | 9 1 9 | —1 103 |103 {206 | o |111 |11l |222 | o©
amputat, $2.2) £2.9 1.1 4.1 +4.9] +4.8 =1.6| +£2.6| =2.2 3.1 1.5
. 105 {100 | —5 (121 |119 [240 | —2 |121 |119 | 240 | —2
Atropine 121 0.9 =1.6| 1.0 =3.7) £3.8) 5.2 +0.0| 3.5 3.1 5.1 10.3
Nome 1 | 129 (127 | —2 l1s6**| 145 | 301 | 11 |123**{ 114 |237 | o
1.2 £1.5) #0.8) 3. 1) 4.7 6.2 1.8 2.6 =-2.4 +3.6] =1.6
) Diben 14 | 145 |124 |—21 |120 {118 (238 | 2 | 97 | 95 |192 | 2
Twice . $2.9) 2.8+ 15| 3.2 2.5 +:3.4) =1.6] 2.0 =-1.9| =2.7 =1.0
: 145 139 | —6 |153 |151 [304 | 2 |110 |100 l219 | 1
unilat. | Inderal 120 434 <45 1.0/ 4.3 4.6/ 6.5 1.9 =3.6| 2.8 £4.6| +1.4
amputat, : 140 143 | 3 |176 |167 343 | 9 |123 |115 |238 | s
Atropine 2days | 12| 55 5 05 o 0.8 6.4 7.0l 91| 9.9 o 3.3 =4.1| 2.5
. 107 | 105 | —2 |146 |142 |288 | 4 |139 |135 |27a | 2
Atropine 10days | 12 | 375 o 205 o TF o 1) o 112 28 =£2.0] 3.9 3.0 +4.2] &1.0
113 | 100 |—13 |130 | 132 | 262 130 | 132 | 262
Twice None 4 1531 2.3+ 1.2| 26.2] %6.1| 7.6 +4.0| 43.6| 5.0
bilat. 123 | 114 | —9 |129 |133 | 262 113 | 117 | 230
ampu tat,| 200! 101 4.9 5.1 +2.7) £6.0| 5.4 6.2 +£3.0] £3.3] £4.0
. 121 108 |—13 | 132 | 134 | 266 122 | 124 | 246
Atropine 101 56,4 4.5+ 2.6 6.8 =7.0| +£9.0 +5.3] 45.3] =7.4
*The weight of submaxillary gland was measured after 9 times of dibennamine injection to the intact rat.

**Right side of lower incisor was amputated.
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" G.W per 100gm. of B.W.

ine & THH I%#Y B reserpine & IRAGA gL RO T S 4.5% S Guk, U R R
Biol Mol A EURERC] 20%EmRR T 0RM B Ha4dn 10%0 GHed mEY FEEE Lgw %

FLgE 32 8zl drer gl 2otx 12%v 45 o dibennamine ©] EF
o] &} %c] eSerpineB] 2EME BRe ERREE VBT R LS e 2 oe FE ETIBREEAA=
HE E & EmARZ 105&521 reseripne  Egmeld] WA @, T A TR s

Y WTWHSRS st

=9 %% dibennamine o €3] 4] 719 JgHE gk
(i) InderalHE2 5% « ZEPHRY AT EE
e ZEPEA inderal & FEEF el oA =
el R MR ERS #ine M= oy 3R
izt BEIBERITE HAE A &9t inderal &
WOl k% ERRERY BinE: —E bk

(Table 6, F1g 5).

F) BT EEEm0l SFmEi He 1S
ERIEHRU nixlE 22 GO 63 mER
&8 Fne HAMERETY BRE ¢ ﬁ;f}@ 3
RS o~ A58 = A dibennamine, £~

= i
% %
| el

” f ;\;Z;?il:j:g;al amputaticn #, = AR R SE WA HA4 &
B2 Twice uniiateral amputation # 5.5%, 7.6% R 12% & MHA A= —mEt Zme
[T Twice bilateral amputation. HEpee mAETRERMY ZRE inderal o
(o} ’ el A gss g
300 ] I (i) Atropine Z8iE : FlfEmRe HES WS
* ;. = atropine -& IHHE Pl 9lolA = KiE z T
e : FEHEVE MHE A g gm 10H e BRI A
[ v odd WEOEHRY HNE LA § —E 3
200 . S RS ERIREES s atropine ol
: o % A IR A B oS TR ] B4
<o | i 6. 1% MAPARE 25 o0t Hatly ke A%,
I . ¢ f“ g g 10E R Yo 2 atropine & Mt WH EY
Lo .2 Bl Bre melAe PR mach 2dd 4.6%9 @
N e ERENE 250} R AEEelA s gd
#ig. 6. The effect of autonomic blocking agents o) Chymoetrypsin 0| EEREEN nixle #8:
. .;Z&tlizrlzz)g:s.e o'f subrflaxillay gland wei- Erschoff &e] 610 A REERY SRl @i
e ' neisor amputations BECE AT ERETE A FR B AR

g H=2A inderal, =8 = BIZERIHERIEHZE
2 A atropine & ELSHY . EHLITEEL pentoba-
rhital 9] & Zorz HES dibennamine -2 F4E

kg & —IH lokg, inderal & —I[@ 5mg, atropine &
i 1 2
—[ Img & #Fsld o (Table 8, Fig. 6). 10EE A4 1Hc] 40008474 1R 2

(@) Dibennamine 8% o-FAS0E Y= EE {Raas SR 2HE R e EsEEal
dibennamine & HIFUIEF HIEE Bk FElohd o 3 12%9) ERBEEE HnE: 29 108 &:;fis}
T —E AR SeA s W s o me 14%S HoE nges el el st
2o BWine 11.2%i04Iste HEtey AAke ngz O MEstd mEEe] de EE%L— Zometgich. R

2 odax gt 9l 0% HEE Chymotrypsin-"/} IR
By Y BHRE BEad —#E chymotrypsin &
2HEe] 7 A LEe] 1000ELz4 1H] 2@ = o

e

r]o

2 _.
T J X"

Table 9: The effect of intramuscalar injection of chymotrypsin on the weight of submaxillary gland.

. . G.W. per 100gm of
: Body weight(gm) Gland weight(mg)
Treatment No. of ! B.W.(mg)
case i 1st ] Final 1 Diff. R L Tota} R l L iTotal
137 ] 137 | 150 151 301 109 110 219
Control 15 a3l a6 9| 53 5.9 =70 =3.6| =£3.6) =4.8
. 137 139 2 170 171 341 122 123 245
2,000u for 2 days | 12 | sl 45l 2.6 45.1| =6.0) ==7.2] £3.5 4.2, 5.3
, 93 82 | —11 80 79 159 95 94 189
8,000u for 10 days | 10 1 #2244 28 =50 =71 1 x32 =0 =63
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[0 Submaxillary gland weight per 100gm
of body weght

Bf Difference of body weight between the
beginning and final day of experiments

©me)
300
@o
o
2
B 200 |
o
E 1gm
© +0
=3
o =
i=3
i o 2
B3

Control 2000 units 2days  8.000uniis

10days
fig. 7. The effect of intramuscular injection of
chymotrypsin upon the submaxillary gla-
nd weight of normal rats.

shel A= ZHM BEY #dAde = oA 8t 49
o 108 | FHdAde 12%9 #BbE vy
2H el chymotrypsin & H 87} %‘E%%}h EEYEIRE
B IER % dl A FERD ) <3t Hjuzsc)
BEEehA] gk Hikiel MY mimle s UNE
sle ohE BEE gle X3wH(Table 9, Fig.7).
h) Azkimoast |4 stress 7t ETRERN o]
e FE Eihasd a2 2 ATUKSE g =
ﬁﬂ%i”‘o ] PR 2 HEMERE 20 B84
B2 ZHiY 10°C 2 BE —7°Calo] Y sEpyaEy
10EH T4 29 8 —52 10%
BEKEA OB #ery E]’
“4*1 A3

e A Ed)

2
S

ol
=

o
as“

5ol E
ZHAAE
Lo

™ -r/}._A_..

Z.
=4

Im\;}%

SEH AE
%}oﬂv}
o Bi Aﬂ%’?i
ol A AT & ;
@‘&fb‘?i HIE] Hd
SEH 28 AZEY 25 [k

A

# 6.6%7F Fhuske L EiRE 5

[0 Submaxillary gland weight per 100gm
- of body weight

B Difference of body weight between the
beginning and final day of experiments

Vo (mg)
< o0 )
"E
o
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S
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E200 L ; 0
E o o
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2 i § —,’aor-E

Codd stress  Coid Sdrress Gmsﬂr‘g
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P ex.

Gmseng ex.

Fig. 8. The effect of cold stress and ginseng
extract ingestion on the submaxillary
gland weight and body weight of rats.

HaEd 2ule &

gzn ) 23%7}F Hinstgoh(Table 10, Fig.8).

1) EFOEE W SERDIRAS BFOERe

&%*ﬁ%ﬁﬁ&% e RES A BT E v fd =

go] vk HiKIRS] acini &

RE
beid
KRS hypertrophy &

& BYx BiEEY Té‘?é?éﬂ PURE Mg 2y o
acini 8] HHEE WHET & div. =3 B B
o] ] FfEdhe 4 29 olgd 28 ves
erpine 2H M BEHR: Ji% :;?04 £ 103R Bk
AZ B 5 99w ol L B Wells 2229

2B 2 Schneyer® & Bown-Grant 29 isoproterenol
o i @%“’&Eﬁd‘lﬁﬁﬂ Ffbsr B
BOETE #d A = KNS acini 9]
@ hypertrophy {52 FhiEe] #Ed HHe Eyx
& e EER hiese e 24 B
Bi= fire) inderal, atropine @ dibennamine 2 %
W el A BiliEd A b AR Bk 2

Table 10. The effect of cold stress and ginseng extract ingestion on the weight of submaxillary gland.

Treatment No. of Body weight(gm.) Gland weight(mg.) g&,v(gleg )lOOgm. of
case | Final | Dift. R L |Total | R | | Total
Control 55 U4 iy 0 0 I R e o B 9 I
Cold stress 10 2o L5 TR0 Led 4es Yer a4 Hnd 206
Cold styess+Ginseng | 10 Bao g cro Seo E5s o Bl By 2
Room temp=Ginseng| 7 5.3 Lt w08 wio Yo Pial B4 Pl
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TR EUS 28 Bad. B s fE
e Elme 299 =l dibennamine $IETE] A
= acini 2 HEEES FEES 299 B stress &
10HRE £ #%5 chymotrypsin £ 10HMH #HT Fho)
A= acini 9 MBS 293 43 chymotrypsinf®
Baptel A = REHA] HERY] BiEe 19

i) PAS & FE T % vlisl & EREFY
FEER 2 EEHIRY acinid] A P. A. S BIEERRIEEEHA
WE sk o REES reserpine 2HMHRER:, AZ
ol & 10 H AR ’15 ﬁ%ﬂ FiEgs 29 . acini
o] R 9 EEEL BBl e RESIEC. @

TiEie Ry 4 Eﬁﬁﬁr‘%n&ﬁﬁ@«] MlEES REE
itk e 2 POAS BlERIE] veluios U
JEERe] dibennamine = inderal & Sl ol A &
acini ¥l luminar border o] FPEEEP. A.S. BiERES
EiReb g th, EIFUEIAY RAE 2 %@If‘éﬂ??ff% il
o atropin -& e 7S] acini & P.A.S.iEBEc =

FRESFY = inderal =% dibennamine & %&"E’@q} g

il sk et
. £ =

WY ARRES B BEE BNl B
EE flEe BEd ek Ehdd
IR TS0, el o] HER
FlEe] #vnrt IR EEE
o] gl AE b T e
L S BE BETHNES 4Ei
17 41 m% 8 W LA RETET SR 5

ERIRE RS st €old & Mssstach #E
= AR THEY UEEEC mRREEd oA e

=E 28H el

’:’e

rﬁL-ﬁJ

pise WLy Bitd BRTHMNES FM—mE, &
R, FEHSE s WEmEY 22X BB

TE BT, E‘Iﬁﬁ%‘ﬁﬁ €l ﬁ?‘ it FEAA S R
Hel gold % ZHTRE el o & Finstd
b 2B v - e 2 e i?U‘”‘ﬁJIJr FEOIE I
o] ERIRERC FEH FEES diz ZREEFAY
fieze WERIEY EERY ZR dd4 BHF
9 FEES JdeENgs. o] FETRY EEENE
acinar cell 9] hypertrophy Bid w2t A8 =
5] Catalds® m¥E Schneyer ® 7} isoprterenol FE:
oA Bl BREEY Hpd BEIAE gEXx e
P.ASZES & BREBTE U ¢& HI BT
BRe) Aie EiaEr ] P.A.S. [l Ee] IERsA
WH e kel A EF A e P ASBIEER
o] IEflias] MR T"V* oz g RES 2

ot

] W HS23) Cﬁ ’

grh. P.A.S.BEERe 2 RHEEE HEL RN
2 glycol ¥} a-aminoalcohol & &8 HH Hl muc-
opolysaccharide =¥ glycoprotein 2 24 ZIREE
BE dol yFuEe] TR ke SRR
ol e v A g etz BEld e

ol 9 Zo PFYoxn oF ERBERY Enst
old OB G% AdE gty BaA
THEWE e RET HE Bl FTRERRBY 2
Be Adov EEETRERY f3s EEF K
84 ME lOOgm 24WRSe] 1996, 481%REe] 342 ¢

FimEss 2och 40FRRe] BEESS ETIRERES #n
Zig Bl AL B I BEEEA HiEdd.
ol B gl FnZi-e 2EFRM TR Wi kg A
Eils f’qﬂWﬁJTVT AR FTRERC E
FEko] Hd) 4T 100gm ¥ 87z%vh HEandk Ao I
o RS }D} RS e Y e EE S
WE %i’%ﬁ} A FhoA Aok 5e FEGE Rl

o kY EmHREEY Hnt RER e &%
SRS i"d’} 9 R, B EFY EEE o DR
LEBMEY fUE JulESRe] R4 EEs gt
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