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The Effects of Various Drugs on Rat Submaxillary Gland

No Hi Park, Han Young Lim, M.D., Hi Soo Koo, M.D. and Woon Don Lyo, M.D.

Department of Pharmacology, Woo Sok University Medical College
Seoul, Korea

(Director: Prof. Man Ryun Shin, M.D.)

In order to investigate the effect of autonomic nervous system on salivary gland, the authors have

observed the effects of various drugs acting on the autonomic nervous system to the rat submaxillary

gland by comparing the changes of gland weight, the amylase activity and various electrolyte contents

with control group.

The results are as follows;

1. The pilocarpine, physostigmine, norepinephrine, atropine and DMPP increased the rat submaxillary

gland weight.

2. The amylase activities of rat submaxillary gland were increased by pilocarpine, physostigmine and

norepinephrine, but decreased by atropine and DMPP.

3. Calcium contents of rat submaxillary gland were highly increased by pilocarpine and physostigmine,

but slightly increased by norepinephrine.

4. Magnesium contents of rat submaxillary gland were increased by DMPP, but decreased by pilocar-

pine, physostigmine and norepinephrine.

5. Sodium contents of rat submaxillary gland were increased by pilocarpine, physostigmine, norepine-

phrine and DMPP, but decreased by atropine.

6. Potassium contents of rat submaxillary gland were highly increased by atropine, and slightly increased
by DMPP and norepinephrine, but decreased by pilocarpine and physostigmine.
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mine 7 BEELEIHZES] marsilid ¢} pyrogallol o] MEF IR
4 EXE #Exkdrtn @Esgdch Wells 592 fHT
THRTERE RENA UEshd ETREAT Eiked,
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S Ee] HES =2 doldrin #iEsg
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I. WEHHE R Fk

ERBYEEs —T3 GiEs fAREA 1EE LR
B BE 100~150g9 ARE 4 Bl #AsE
gdor 5~7nlE] & —Fox EHdldy BEREME® =
ABEES 18~22°C & #EA skt

D #ETR ERAE

WIS EERES SR N BYRENS cther

2 ZHEERT % BFTRS filitla IEESSE =
3 Eshe] AER RHIKE HHT & BERE k5E
BRsta EE&stdch

2) Amylase Fi¢E RE
HEMNsL Y REBIA &4 HHY BETRY
amylase {FEEE BIE HBSIY 2 HE HEL BB
100 mg & 2.5ml 8] FKEAE indted 10 4[5 homogenize
T # 3,000RPM 2.2 10 4/ FLWEEAA o LEK
§- Gomori E96)] f&3}e] Spectronic 20 2.2 JiEsty
=}, v
3) Ca, Mg, Na N K2 H%E
Ca, Mg, Na K89 HE-L amylase [FH:E HE
Boh o] HIBRE U WIS TN Ca, Mg,
Na g K && JIFE H@stder] Ca & Mg £2) HIE
-2 amylase JEHEE HER A=Y LBES erioch-

rome blue SE & #5mZEo 2 Kovdces B9 #3145
E HERA. Na 2 K& JiEe L2 LERs
Fifsle Coleman Model 21 Flame photometer & {#
ste] FEE A

FEE FHAR BYE-L pilocarpine(E. Merck AG.
Darmstadt), physostigmine(E. Merck AG. Darmstadt),
atropine(The Inland Alkaloid Co.), norepinephrine(San-
Kyo Company), dimethylphenylpiperazium iodide(DM-

. PP. Sigma Chemical Co.) %s0]¢] u}.
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a) Pilocarpine #LELEE

Pilocarpine 10 mg/kg & BT H G # 18MHE T
BRERL BE 100z Hfle] 117.116. 46 mg, ZZfijop
111,947, 30mg 2. 24 HER] ol &% 32.7% 2
29. 3%7} #@hnstgd =} (Table 1).

b) Physostigmine #¥ER#¥

Physostigmine 5 mg/kg & BTEMHT % 1 MM 58
TREEL BE 100g % Afllc] 98.620.97mg, Zfih
o] 98,7+0.79mg o2 HEH tsl £4% 10.8% 2
12.9%7t #mste ek(Table 1).

¢) Atropine JZHiEE

Atropine 1mg/kg & B THEHT # 18MH FTiR
EES B 100gE Hfe] 106.2+8.07mg, Aol
106.1+8.08 mg o = HER] Hal £& 19.3% ¥
22.9%7} iEinstgd el (Table 1). o

d) Norepinephrine $¥EaEE

Norepinephrine 100/kg $- 154 4o 2 3[E FTFE
H % 1556 Frig BEEL HBE 100g%E Aol
126.334.72mg, 7Efo] 126.3+4. T2mg o2 HEF
al /4 41.9% 9 46.0%7) #&im3ted =l (Table 1).

e) DMPP &REiF,

DMPP 100mg/kg & FTFHEH # 18Rl 38T
EEL BBE 100g% Afo) 117.844.831mg, ZEfe]
119.546.16 mg 2. & @R 3l £% 32.4% ¥
38.1%7} #inst gt (Table 1).

2) Amylase FHE0 0lXE HR

a) Pilocarpine #H#:

Pilocarpine 10mg/kg & RTHHT $# 24kl 55
THERAS] amylase {E#EEE  2330. 04180, 55 units/100 g
2A HEEd A4 86.5%7F B3kl ci(Table 2).

b) Physostigmine H:E1EE k

Physostigmine 5 mg/kg & BRTIESTE % 158MH 2B
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Table 1. Effects of pilocarpine, physostigmine, atropine, norepinephrine & DMPP on the submandibular gland
weight of rat

Premedication g%p ;rfa tion MISE Gland weight
| (mg/100G of body weight | nerease(%) P

Conteol g 0 e |

Pilocarpine 7 EE% }}Z éig %g %g 528 88%
P s | ®amy | w8 B
- | mmmg | B | 3w
| mmmz | a2 | s
DMPP 7 (k3 5 824 56 %1 B0 001

(R): Right Gland Weight
(L): Left Gland Weight

Table 2. Effects of pilocarpine, physostigmine, atropine, norepinephrine & DMPP on the amylase activity of
rat submaxillary gland

Premedication g':p ;:'fation MISE Amylase activity
(unit710b G) Increase(%) . P

Control 5 1,249. 2+ 63.24

Pilocarpine 7 2, 330. 0+180. 55 86.5 P <0. 001
Physostigmine 5 1, 741. 8+148. 66 39.3 . P<0.001
Atropine ‘5 576.0+ 82.46 —54.0 P <0.001
Norepinephrine 5 1,512. 2+ 29.78 21.1 P <0.001
DMPP 7 1,160. 3+ 65.57 —6.9 P <0. 001

Table 3. Effects of pilocarpine, physostigmine, atropine, norepinephrine & DMPP, on the Ca, Mg, Na and
K concentration of the rat submaxillary gland

premediontion | 0.0 Ca Mg } Na K
remedication ?;fil();l M=SE. |[Increase| M=+SE. |lncrease| M-+S.E. |Increase| M=SE. |Increase
(mEq/kg) | (%) | (mEq/kg) | (%) | (mEq/kg) | (%) | (mEq/kg) | (%)
Control 5 33.2+1.09 46.9+2. 49 35.7+0.91 67.4+1.32
Pilocarpine 7 42.2+2.71 | 27.1 | 39.0+0.94 | —16.8 | 55.3+1.46 | 54.9 | 64.0:+4.76 | —8.1
P <C0. 001 P <0.001 P <0. 001 P<0.01
Physostigmine 5 36.8+0.52 | 10.8 |[39.641.08| —15.6 | 46.2+2.06 | 29.7 |53.6+1.54 | —20.5
P <0.001 P <0.001 P <0.001 P <0.001
Atropine 5 33.4+0.92 0.6 |41.4+1.48| —12.7 | 27.1+0.73 | —24.1 | 92.0+2.04 35.0
P<0.02 P <0. 001 P <0.001 P <0.001
Norepinephrine 5 33.9+9.84 2.1 143.0F1.84 —8.3(43.1+0.93 | 20.7 | 69.2%2. 22 2.6
P <0. 001 P <0.001 P<0.05
DMPP 7 33.320.65 0.3 |88.72+0.80| 89.1 |39.2+1.15 9.7 |72.3+2.57 7.2
P <0.001 P<0.01 P <0. 001
TERAS  amylase IEMEEE 1741, 81148. 66 units/100 g ¢) Atropine B¢
2A HBRE sl 39.3%71 #instglch(Table 2). Atropine 1mg/kg & HTEHT % 18] BETIR
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79 amylase [P £ 576. 04:82. 46 units/100g 241 ¥
fERol Hal 54.0%7F WA skg e (Table 2).
d) Norepinephrine #EiLHf

Norepinephrine 10r/kg-¢ 15% MReE 3B KT

Ttk 16 ol FTFRAS amylase HHEE E 1512. 24 .

29,78 units/100 g 24 $BEAl Ml 21 1/7} i@;)u%}
ot} (Table 2).
¢ DMPP {2z v
DMPP 10mg/kg & BETFEEATT % 1Rl TR
71¢) amylase FE#:BE & 1160, 3165, 57 units/100 g 24 ¥
e 1A 6.9%7} WA (Table 2). N

$ EHE (Ca, Mg, Na % KBO0 0ixls HE-

a) Pilocarpine {85

Pilocarpine 10mg/kg & [T LA #% 18] BT
BAY Cage 42,242 71mEq/kg, Mg E< 359.0%
0, 94mEq/kg, Na®¢ 55.3%£1.46mEq/kg, K&
64,014, 76 mEq/kg 0. 24 HRF ) &% 27. w,
—16.8%, 54.9%, —8.1%7 i@bns}ﬁvk(l‘able 3).

b) Physostigmine 615

Physostigmine 5 mg/kg & B TFHAT % 18- R

FhEme] Ca&e 36.84-0.52mEq/kg, Mg B2 39.6+
1.08mEq/kg, Na &% 46.242 05mEq/kg, KEE
53.6+1.54mEq/kg 2. 24 HBR] thal £4£ 10.8%,
—15.6%, 29.7%, —20.5%7t #instgch(Table 3).

c) Atropine #ZELE .

Atropine 1mg/kg & HRTHSHT # 18R FHTE
739l Ca §-& 33.4:£0.92mEq/ke, Mg B 41.441.48
mEq/kg, Na&-& 27.1+0.73mEq/kg, K& 92.0+
2.04mEq/kg ¢ 24 #EMd Ll £% 0.6%, —12.7
%, —24.1%, 35%7F ®inekglh(Table 3).
 d) Norepinephrine #ZB1#

Norepinephrine 10r/kg¢ 154 Fa‘ilﬁ_i 3 HEF
R % 1590 FFRAS Ca B2 33.9:49. 84 mEq/
kg, Mg B-& 43.0+1. 84 mEq/kg, Na &% 43.1+0.93
mEq/kg, KB 69.2:2 22mEq/kg 0 24 #EH ]
A &% 2.1%, —8.3%, 20.7%, 2.6%7+ Emshel
x}(Table 3). '

e) DMPP &’*ﬁﬁ

DMPP 10mg/kg & R THSHT & 1 TR
732l Ca §&-& 33.3+0.65 mEq/kg; Mg ﬁ% 88.740.80"
Be 7231
2.57mEq/kg & 24 - @R} - Ha) %% 0.3%, 89.1°

mEq/kg, Na&-& 39.2+1.15mEq/kg,

%, 9.7%, 7.2%7+ #imdg=H(Table. 3.

o 71 wjFoleln BEHi=Ercl.  Schneyer?

. ERRA CaitAg
o pilocarpine 812 FFMA CalitAel Einslsl7 =
v"i“"ﬂ Bks Aex Bt Pilocarpine 2 B3R

AR BRI WS

V. % 8%

cholinergic effector cell o] E#/EH3)
o EIREWR REHEE Jebid, #BsA asm
B e REAZ = ERel d o Eripal BaA
L EBRAWE Ei A= fERIE 1P
AEH A pilocarpine & IR EEE EMAZ
28] o] & Heins £198) #iEgd e MRS Schneyer?
9] #4Eel —FAvt  Pilocarpine s WI-HTFRE
£ i pilocarpine o] FETIRA Na B8 BEFsl Lk
RAZ Aoz uol Bis FFRA K5Eel #in=)

Pilocarpine &

- pilocarpine © B
FTIRAS amylase FiEEE7T ETRAL #E&E(A 4
AEHANA = amylase iEEEIE  ERSES. 2y
Kozam'el| 8] 3pd (RTINS MESES pilocar-
pine H8E. KT T MASEY ETE pilocarpine
o] HTIRN MEWEREL B A wlEoletz 3ty
£} Kozam!'Pe] Wi »lFol 4 2shd pilocarpine #
m BREREe] Wl w2t BEEAKe] B

weld BRERE #HnEns amylase SR 18
Zmﬂ?d oelela HERE Pllovat'plne SEFIRA Ca
B #BmAF el A pilocarpine o]  BIZEFHER
Wl A acetylcholine S gEA] A EHER acetylcholine o]
REAA T BEPR 0T &

= SETHA Na &) Hine Schneyer'®d] s —%&
shiol 2RHE 2o= wm=dlol ¢ HAlY shiwh
2 8k

Physostigmine & acetylchohne ﬁﬁﬁié’] ace*yl choli-
nesterase 2] fE IS WA 71514 Bl RRS WE
1 A1 71 5 #He] T2 Physosti-
gmine S TS EEol #mstg v pilocarpine

-3 kR 2 BAEE ETRA KSR #mss] o

ol ks A2 FAHsrl -Physostigmine #HAF
Bkl EFRRA Ca B9 #Einx pilocarpine 9. #HF
o BUE B 43 Aoz Al

Atropine - acetylcholine 3} cholinergic receptor of] 4]

mEmoz (R Euzzww SERA Skl VRS

8 FWE WHAS = AL B BEI®  Awo-

‘pine X atropine ﬁfu%ﬂ HO 9980 -4 IJ:‘IEEW] 18

2E 10 BRY #EEer % adrenaline & #LEASIH  atro-
pine JEZ B Hed) TR EE@BH"@%ﬂ‘ o5 T
Hrhe #451213:109] catecholamine JF{LIEE Q] isoprotere-
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nol o] TS BAE dovte @& P8 0| Fe
Ho} atropine & RHIZREMIEE BETA st BTl &
ML g RREIR B3 ﬁ%@%&"] RS T
HEAF 7 W Eel] TR BERES B Aok Bee
v}, Atropine #REHFF TH FIRA amylase EiEEEL ETH
£ 722 Schoeyer™$] HE #I BRHFER v S
£ v atropine 8| HIZREEAR BB Rl St o=
Az o),

Norepinephrine & % F o] BEES ®EmARA =6
FERe AR TRIEE EEW%%’&] BEs e TR
o EEENCL S S RSt BEiRd oS
ZRE MRS BIER 7] 7] w) Folel: Wells £99] ol
E B T I8l &= adrenergic a-recepior. £} S-receptor 7+ o
o] FEESHE Emmelin 29 #ER v Fo] £
‘norepinephrine o] T iRAS] EREIMES HEA 7171 o
Bl FEkEE Aom EpE. Norepinephrine #E 2
ST RAS amylase FE#EEZE BhnshEr] o #igel #
HNAE dos RwEisolol & Ao g YA

DMPP = HEMRK s HEA7] 2 nicotine
o tetramethylammoniﬁm jon 3} 7re] —J7 ihRETS &
A7 = (FAE o, Shawmipel B3 EEH fF
e glmta 3te) 2 DMPP &8s fEks & T TR
EEE: WSE BEcE TR omel R ¢
BIZ R R o 2 e catzcholamine 3 acaiylcholine
] HeEEE s ol deolrdela EHi=El. DMPP R
B #EHT FETRA amyls: \FEY B DMPP ¢
micotine £ fEHL 2 [Ka) pitio] HEE 2 o] R
A ez QYA

V. 8% &

BEME fERZEYe] BRI TR EE uAaEs 2
EE BRI oyl 1 HES sk $ste BE
o AR FREDS AFe) BRED % FHTRY &
BE( 9 EHTRAS amylase FHikE ¥ & BWRHES
#EIS TR vk Tideh e HERE A4

1) Pilocarpine, physostigmine, norepmephrme, atropine
9 DMPP &= FTHRS EES BmAZch

2) Pilocarpine, physostigmine, norepinephrine & ZHF
IBA amylase IFHEES A Z 2 atropine 2 DMPP
£ amylase JFH:ES WA Z e

3) Pilocarpine & physosiigmine &

12 = B

FATHRA Ca g
38414 R I norepinephrine -& #5534 EinA A=k

4) DMPP & FHTRA Mg &2 843
pine, physostigmine, norepinephrine & /DA 3t et

. pilocar-

5) Pilocarpine, physostigmine, norepinephrine, DMPP
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= HAFER Nags
o}

6) Atropine-& FETEA K 2% Bz DMPP
9 norepinephrine <& #5554 Al 3 2.0 pilocarpine,
LA Fe et

#0428 3L atropine & JRDAI A

physostigmine -2 ¥
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