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Influence of Mori Radicis Cortex on the Renal Function of Dog

Abstract—In this study attemps were made to obtain evidence as to the action of Mori Radicis Cortex
on the renalfunction of anesthetized mongrel dogs. 1. A light brown powder isolated from Meori Radicis
Cortex (MRC) by a slight modification of Tanemura’s method, when given intravenously in doses
ranging 0.5 to 5.0mg/kg, elicited diuresis with the increase of positive water clearance and amounts of
Na* and K* excreted in the urine. At this time the glomerular filtration rate, renal plasma flow and
osmolar clearance were not observed to have any significant changes. This diuresis was augmented in
process of time and its maximum effect was exhibited about 30 minutes after administration of MRC.
2. The MRC, when administered into a intra carotid artery, responded promptly with diuresis and
natriuresis at a level too small to effect renal functions when administered intravenously. In this experi-
ment the patterns of changes of renal function were the patterns of changes of renal function were the
same as those of the above intravenously administered experiment. 3. When infused directly into a renal
artery, the MRC exhibited little effect on either kidney. 4. During water diuresis, the MRC did not
elicit diuretic action or significant changes in renal functions. The above observations suggest that the
diuresis of MRC is brought about by the inhibition of the rclease of antidiuretic hormone with the
mechanism facilitating the excretion of Na* and K™ in urine.
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Fig. 1—Isolation of a powdered substance from Mori Radicis Cortex.
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Taale I—Protocol of an experiment showing the effect of MRC on the renal function of dog.

Male mongrel dog, 14 kg, fasted overnight.

8:50 Anesthesia with pentobarbital sodium, 30mg/kg, i.v. Trachea intubated. Intravenous infusion
into a proleg vein of 0.9% saline with a speed 10.0ml/min. Both ureters catheterized for the
collection of urine and a“femoral artery cannulated for sampling of blood.

10:40 Prime injection of 700mg creatinine and 85mg PAH, the infusion switched to 0.9% saline
containing 2.8g creatinine and 380mg PAH in a liter with a speed of 5ml/min.
11:40 Collection of urine began.

Time Vol Cer Cpan Cosm Chz0 UnaV Rya UkV Rx

) (ml/ («Eq/ (¢Eq/

(min) min) (ml/min) (ml/min) min) (%) min) (%)

0~10 2.70 55.7 122.3 2.19 0.51 243.0 97.1 35.1 86.0

10~20 2.75 54.0 120.1 2.35 0.40 253.0 97.5 35.8 85.2
MRC 0.5mg/kg, i.v.

20~30 3.00 54.7 125.8 2.43 0.57 270.0 96.7 37.5 84.7

30~40 3.30 52.8 125.8 2.45 0.85 273.9 96. 4 39.6 82.7
MRC 1.5mg/kg, i.v.

40~30 3.45 52.3 129.2 2.71 0.74 282.9 96.2 43.1 81.0

50~60 3.75 54.0 127.9 2.82 0.93 303.8 96.1 41. 3 83.0
MRC 5.0mg/kg, i.v.

60~70 3. 65 52.9 121.9 2.65 1.00 284.7 96.0 45.6 80.1

70~80 4. 00 56.0 114.5 2.72 1.28 316.0 95.8 43.0 83.3

80~90 4.20 57.0 116.3 2.75 1.45 323.4 95.9 49.9 81.3

90~100 4.35 58.8 120. 3 2.79 1.56 326.3 95.8 49.2 81.4

Abbreviations; Vol. is urine flow. Ccr, Cpan, Cosm and Cuso are clearances of creatinine, PAH,
osmolar substances and positive free water, respectively. Un.V and UxV are amocunts of sodium and
potassium excreted in urine. Rns and Rk are percentages of reabsorbed amounts of sodium and
potassium which were filtered in the glomeruli. (from expt. 163).

Table II—Influence of MRC, {i.v. on the renal function of dogs.

Dose Vol Cer CpAH Ccsm Cc,0 UnaV Rna UkV Rk

{(ml/ o (#Eq/ (uEq/
(mg, kg) min) (ml/min) (m!/min) min) (%> min) (%>
Control 2.73 51. 88 147. 48 2.06 0.67 240.7 96. 96 48.76 80. 66
+0.38 +6.18 *£16.72 +0. 29 +0.11 +34.7 +0.56 +9.25 +5. 06
0.5 3.23* 53.3 153. 32 2.05 1.18% 267.16%  96.00* 56. 78* 78.54
+0.49 +5.76 £19.70 =0.37 +0.21 +38.53 +0.49 +11.19 +5.21
1.5 3. 58 52. 64 146.72 2.07 1. 51%* 274. 64*%F 95, 52* 59. 78* 76. 98*
+0. 50 +5.91  £20.11 =0. 38 +0.26 +47.91 +06.56  411.52 +5.57
5.0 3.88%* 53. 9 141.5 2.30 1. 59%* 303.22%* 05, 18% 66. 74% 75. 44%

4
+0.42 +0.84 +17.86 +0.39 +0.12 =+43.10 +0.52 +13.57 +5.32

Mean and standard error from 6 experiments. mean values from 2 or 3 sucressive clearance periods
before and after administration of MRC*=P<(0.05, **=P<0.01, differing from control values. Other
abbreviations are as shown in Table I.
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(5.0mg/kg, i.v.) in dogs.

Table III-—Changes of renal function in process of time after administration of MRC

9ok 435 Cosm(osmolar clearance) o] & 4{.g] o]

Vol Cer Cpah Cosm Cu.0 UnaV Rya UkV Rya
(ml/ ] . («Eq/ (¢Eq/
min) (ml/min) (ml/min) min) (%) min) (%)
Control 2.78 58. 52 151.92 2.11 0.67 290. 46 96. 68 50. 26 80. 86
+0. 48 *4.61 +6. 31 0. 34 +0.17 325.78 +0.25 +9. 06 +3.60
I period 3.06 58. 36 153. 58 2.19 0.87* 308.70 96. 08 56. 88 78.22
=+0. 58 +4.92 +18.21 0. 36 +0. 26 +34.8 +0.48 £10.27 +4.38
I period 3. 14 59. 54 150. 78 2.09 1. 04*%* 317.94%  95.8% 61. 88* 76.22%
+0.67 +5.09 £27.47 +0. 48 +0.29 +35.84 =0.47 Z12.61 +4.90
I period 3. 44% 61.34 155.72 2. 40 1. 04** 348. 49** 95, 0* 60. 24** 76, 60*
+0.66 +5.16 *14.34 +0. 36 +0.30 +£35.87 +0.40 1127 +-4.33
I period 3. 39* 61.88 159. 66 2.28 1. 11%% 342.34%F 95, 26* 59. 83*% 77.78
+0. 64 +4.95 +16.50 +0. 38 +0.31 £31.94 +0.43 +10.11 +4.33
Mean and standard error from 6 experiments. *=P<{0.05, **=P<0.01, I, @I, 0 and N periods

indicate the 10, 20, 30 and 40 min.
are as shown in table 2.

after administration of MRC, repectively. Other abbeviations

Table 1I1-&- MRC 5. 0mg/kg-& #HKrqo] HHELS # FHREES BRp #8MLE BEd AL &
Aot Ao,

MRC#ER% RES A=t ®inste] #3fly ERKES vehdl e BRE & A ox
MRCe| el g EHiEMN FHo sl 2 A Xobe REM #HHEe KT MEFReR #E
Ak Cmod i 2 KR RESMD Bt M A9 E o) vasopressinat #HgH R
Mol o188 #HET 4 vk webd K FIRREAN A MRCE #iste 2 KES BiZkstach

2) 7k FURRE:S] (EF © 3.0%9) glucose’ 143 0.4% salined {EAZS KFIRREE 4 oA
o}, 7k FlRARAES] 4] antidiuretic hormone (ADH)®] Z3ihrt 47 = 22 HiEmy e 2 IRASERE
7t Ho] SR EERE HhtstA Aok o] KFIRIRE FEol 4 M#H= thiopental sodium
7} chloralose 3 (18t th. o] &-& vasopressingyilio] #ifvt Hinel Aol FES vAA & A
o2 oHA 7] HEolnsY.

Table IVE  FlRIREES RFERQ 3 H% fiol=, Table V= L3 K FIRIKES H5% 661
5 FRAEWATE Aol Table IV Table Vel 4 23 uhe} o] sk FIRAREE] A MRCE A d
FIFIEAE Yerd A Zleor BHEIE AL oliAst 238 REY BABELS bl ol
olw] TEEHIEES] TE RE: HA9 EHEs: e s %RET & 4
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Table IV—Protocol of an experiment showing the effect of MRC on the renal function of
dog during water diuresis.
Female mongrel dog, 13.5kg, fasted overnight.
8 : 30’ Administration of tap water {500ml) into stomach utilizing stomach tube
9: 10’ Anesthesia with thiopental sodium 25.0mg/kg, i.v. Trachea intubated. Intravenous infusion
into a proleg vein of 0.4% saline containing 30g glucose and 450mg a-chloralose in a liter
with a speed 10ml/min. Both ureters catheterized and a femoral artery cannulated.

10 : 10’ a-chloralose 15mg/kg, i.v.

11 : 53’ Prime injection of 650mg creatinine and 81mg pAH, the infusion switched to 0.4925 saline
containing 2.7g creatinine, 370mg pAH 30g glucose and 460mg a-chloralose in a liter with a
speed 5ml/min.

13: 246" Collection of urine began.

Time Vol Cer Cpah Cosm Cu.0 UnaV Uxa UxgV Rx
, {ml/ ) ) (vEq/ («Eq/
(min min) (ml/min) (ml/min) min (% min) (%)
0~10 5.30 50. 6 135.2 3.81 1.69 330.0 95.7 55.0 75.5
10~20 5.10 51. 133.9 3.92 1.18 29.95 96 53. 771
MRC 0.5mg/kg, i.v.
20~3 4.40 53.2 136.7 3.30 1.10 272.8 96.6 53.0 77.0
30~40 4.10 53.2 38.3 3.15 0.95 264.4 96.7 53.3 77.7
MRC 1.5mg/kg, i.v.
40~350 3. 90 50. 8 136.8 3.30 0. 60 249.6 96.7 54.6 75.6
50~60 3.70 55.3 137.8 3.40 0.21 266. 4 96. 8 55.5 77.7
MRC 5.0mg/kg, i.v.

60~70 2.50 50.3 130.8 2.30 0.20 242.5 96.7 62.5 71.8

70~8&0 2. 30 52.5 138.0 2.10 0.20 234.6 97.0 59.8 74.7

80~90 2.60 51.0 138.7 2.20 0. 40 215.8 97.2 57.2 75.1

90~100 2. 05 48. 8 127.6 1.62 0.43 205. 3 97.9 51.0 76.7

Other abbreviations are as shown in Table I. (from expt, 168).

Table V—Influence of MRC, 7.v. on the renal function of dogs during water diuresis.
Dose Vol Cer Cran Cosm Cu,0 UnaV Rya UgV Rk
(ml/ . . (uEq/ (vEq/
(mg/kg) min) (ml/min) (ml/min) min) €, min (%)
Control 3.52 52.5 128.4 2.16 1.26 152.1 98.1 30.2 97.3
+0.78 +7.04 +6.04 +0.79 +0.73 +39.58 £0.48 +6.81 o=2.53
0.5 2.90 53.53 128.1 1.89 1.02 137.7 98.4 31.5 86.9
+0.60 +7.12 +15.21 +0.35 0. 52 +33.25 0.39 *6.33 +~2.14
1.5 2.67 52.48 126.78 1.81 0.86 134.73 98. 45 33.93 85.73
-+0.45 o-6. 02 +14.53  £0.41 =+0. 45 +31.59 =£0.37 +6.29 +£2.07
5.0 2.15 50. 68 132.13 1.90 0.32 132.2 98. 23 40. 2% 8.73
+0.24 +5. 56 +16.88 =0.28 +0. 22 +28.42  +0.33 +6. 68 +4:-2. 16

Mean and standard error from 6 experiments. Other abbreviations are as shown in Table I.
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Table VI—Influence of MRC injected into intracarotid artery on the renal function of dogs.

Dose Vol Cer Cpah Cosm Cu.0 UnaV RNa UxV Rk
(ml/ ) (#Eq/ (#Eq/
(mg/kg) mm) ml/mm) (ml/min) min) (%) min) (%
Centrol ~ 2.61  55.07  147.67 1.97  0.64  278.25  96.62  55.67  77.02
+0.68  +2.94 420  +0.40 028 +13.18  -£0.28  +3.21  +2.19
0.05 3. 04%* 52.78 144.92 2.04 1. 00* 326. 47FF 04, 98* 65. 87%%  T1.7*
+0.68 4-3.21 +4.70 #+0.30 +0.42 +12.17 +0. 40 +2.61 +2.08
0.15 3. 19%* 55.52 147. 4 2.08 1.10 362. 22*%*% 94, 50* 73.53%  70.03*
+:0.65  4:44.36 4:5.79 +0.51 =0.15 4-0. 89 0. 41 +3. 26 +0.39

Mean and standard error from 6 expcrlments Other abbreviation are as shown in Tdble 1I.

Table VI WHEBIRX el MRCE #ehigh FURMSRE fxA 8 Zeolch

o] EEgol A& BRA BELRy A8 fERE vebd Al &% #&<Q 0.05mg/kgol A B AEML IR
BRmB&e] vebgor HET 0.1omg/kgell A& A5 dA g RERMA Yebgs, B8 MRC
0. 15mg/kg& FHiEACl B = FHRgRE © S o AA X3 Belvh.  oldo BEHE
o @beEE AEK FIRE, MRC (= of & HLSHA Cuost JRek Nat g8 Kto] Phith:
9 EAE el vt ol e B MRCoF fidi e = (EfEoto] BkEe] MBS nAg
E Zolztz Fidd.

B3t% WEARA EER—MRC BWA EiEMQ FHATEREE] detE: Hilss) B9 & &
Bx-S Miffelact. Fig. I+ 8% ®EEel MRC 0.05mg/kg/min.2 %¥ 0.15mg/kg/min.7} =]
s 4] ﬁﬁﬁ"ﬂ HEE e Aolh

Fig. 2014 2 23 2o B o= FAA= FREAS vdepidA dgter 2388 &

Table VII—Influence of ethanol on the renal function of dog.

Time Vol Cer Cran Cosm Cu.0 UnaV Rna UKV Rk
(ml/ (rEq/ (pEq/

(min) min) (ml/min) (ml/min) min) (%) min) (%)
0~10 5.70 36.6 100.8 4.42 1.28 427.5 91.9 48.0 70.9

10~20 5. 90 35.8 95.6 4. 47 1.43 430.7 91.7 50. 2 68.8

Ethanol, 6.0ml, {.v.

20~30 5.60 36.0 88.8 4.43 1.14 397.6 92. 4 36. 4 77.5

30~40 6. 10 38.1 87.1 4. 66 1.44 457.5 91.7 36.6 78.7

40~50 6. 35 39.5 93.3 4. 67 1.68 488.0 91.5 41.3 76.8

50~60 6.70 38.6 91.4 4.70 2.00 478.0 91.5 40,2 76.9

60~70 6.75 37. 4 93.1 4. 80 1. 95 495.0 91.0

50.0 70. 3
N.Absolute ethanol was ddmlmstered after dissolving in 0.9% saline. v <

Female mongrel dog of 11.0kg body weight was used in this experxment(from expt. 173).
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Fig. 2—Influence of MRC infused into a renal artery on the renal function of dogs. Solid lines
represent the infused kidney, and broken lines the contralateral control kidney. Mean
and standard error from 5 experiments P-values were obtained by comparing with
corresponding control valucs. Significant difference were not detected.
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Bo] wel ZEmoz Kool FHREKHZZ K BiElY WMEBBRKS doux gon
Henle’s loop?] ¥R Vel olste] 44 medulla I papilllag] kel Bl X2
Hgtet.

thA] wrspwl Henle’s loope] [L17MHlel 4] 7K4re) RlfERle] Bigd Nate] 23t} it HiE
peol 53 o)W A7 KERE EMMGECMRE R H4E BEEIA Ao BuHdAE
ADHel ##ETFol #HBtko] ks o Kool MRtk MR 2 Tl of.

K¢z ADH7} 455w Henle’s loope] EfFifiel Al A7 KRR 22 BRlistA ok o
A R el = WAWOGERS ADHS 7ot Ael 2 SEsh HES BIolv S
= REEREES Hoh & Cuod AAT Wb vebdeh, = EEMoE 489 £& vlAA
U LB RS Blehd B URRE PRt Hd BHERSZ  IREEST 22 B}
et

RE B ol ) K= o] ﬁﬁﬂ{h&—ﬁ%‘,”}i‘ﬁgﬁkﬁ(supraoptic-hypophyseal tract) & B3 o 7}4
median eminence T neurohypophysisel 4] 25+ ADHE =3 A& EWolxqlt Mo &
HE FEEe Bete SR vobst ether, morphine, barbiturates (thiopental - pgst)15-18 9]
Py, =3 bradykinin, acetylcholine 3 10% sodium chloridedk -2 PBEABIAR Aol RyBa!®20 i
o ADH& &A% FilbEmE ] 07 Cuod WA F TCho(negative free water clearance) 2]
e BEEE PURIRIERS ebd ek ol g = ethanol-®- o] Z3yhis IfElstel Cuo®l im0
2 R FUREMS vebd ok

ol sholl = ADHZME psletel FURIEHE vedls 55 42 B vasopressin (0. 001~
1.0g) % chloralosez =h3] & 72l fAEEMA] BERet A& w ol o2 oluofl = $HEARN ] ADH
o) EE WS Tl el REMMI el o] FURIEMZ pB-adrenergic blocking agent® g
5E Ao nol fufEfyel catecholamined] ST B3 ADHO Zripfifiztz =lejAch, o]
vasopressin®] S0 T Qg FURMEMAS #8514 € Nato] fRltEe MEs H7)
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gl o]el #As M= & 71 gleh

2]} ethanole] ¢+ RES el = &7stz NatPhtEe #m3ge vehvda gow
233 Kol ghftie) AR eh e Aol 48 glrh. =g K FHH cthanolfifl #5Rel A
E BEY o sled o)y 2 MRCY 1’?‘%4“ o2 Bioletm P Asch. ze v RERERRES
Aol 4] ethanol® FIRfEA & el Al SEdes MEDE & MRCY (s oFF UG Aol
e

—#Ay o 2 ADHSO| 55ihE MinAA Cuod H4 F T Wind syste HARMERS
Yetll = A Sele Natghtiel -t B2k Aol o) HEgelA #ad » gich

chA] mhsle bradykininel vt E&EFS] sodium chlorideysyk S Mo RBEHHIRF HrEasA v
ADHE Z8 SRpyel #5ie w water diuresis] #Miflel BAE Pule Binst vehdo.

vt ADHZIEH 2 vehvie RERMAGA] Nat 9 Kvo] git Bins Regdce Mg
ek

wt2ba] MRColl 4 vrelvbi= Cuo®l #fpel wh& FRFEA = BMES PHEINE 23] vaso-
pressin®] JpihBl wte 2= FBASS] WS

23 ok MRCell o]k Nat 9 Kro] diti@inst BHIRE N A EErs BHR gl o
Aol BiEs € Rk Ayl 3% BERAY] MRCE B A-S = AR A Nat
ol vk K*ol Buftigimst vrebubA 9k gtrl wj Fol ok

el EARES PREINE o ovlE WTE REBIRA #EEF T debgte A AR
AA & @ fE2 Y s s oWl humoral agentzty A 4 gloh. oslo] BfstE
natriuretic agente] Afo] HAs| A= dHA up A9k [l A EES) = natriuretic hormoned] 77
ol A& B Bl Brdd 9o

% Anderson%-30.0. Fo| K=o EEM ABIKS A A3 natriuresiss} kaluresis
£ I o] fFAS aldosterone ¥ ADH, z2]x GFRe] Mijpel ¥3# 32 #m5ste] hypo-
thalamus} Na*il & #iste 982 ez gleh.

22 v Dorn¥®L%2 (R I Aol & HEREE =5 WKER BEME aBks kA
¥ natriuresisE dosv] wd HRY FHEE =8 WISENC] carbachole  #ELsE o 4]
B3t natriuresis® U 07w o] fEAL S TIEEHIES Hko] A 9o oJul humoral natriuretic
hormone?] @l o8t Zo|v}m FiEsIE BEML 9.

Wk ok K = RN ABIKS RH AR ARG A Natol ) Ko FHk
W M-S doleh ol MiBAY Mol B WA S ool o] JREMEQ HIWE
B hormoneo] v} vasopressin®] fEfgol v E-Fola o] L)},

w3k Nare] PRltfEA-2 fMisgbel NatygiE} hematocrito] ftfh 2 Wipige] B2 W= o=
Aoz 43 WEY S oW #H o] deAe A e AR ot MRCY mmEe Bh
W0 fEfA-2 o] humoral natriuretic agentol gate Aoz 4A4stE Aol 714 g834e] gtz
B,

B ®

Mori Radicis Cortezo] 4] 1€ Peifuel ok (MRC) & MM ohx, A% Mot = FURME
B BHES P vh 42 B8 o3t 2o 1 MRCE 719 RNl B E S o RE
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BREA A AR A5 e 9F 207

w@inet vEe] Cuost FReb Nat 9 Ktol ghiftfe) simstd ot A®EE WBdkel vt Bkl
FEED #he A9 oldel FURMRS MMe R iginstd MRCEEME 305+ REKE
% deigleh 2. MRCE REBIRAC] &EstE & =& #IRA A ER#EE BEE 7AA
Eohe AL ol A HEME FRFEMCl Vebkow FEgiES BhE BRIk BB S F
—3 B deb ek 3. @ F BWEIRA] B HRel A& HATE vt 2ERBE
ol BB v1AA Zagch 4. MRCE K FIRMKEAN A A8 FIR(EMC vehvbA Sgor &
WS AR Bhx BHET & gk Llke) B2 2ok MRCY FR{fEME HES &
g PUFIR hormoned] el Bl ¥l Nat 9 K*o| JRsp it @A E =ohe i
o3t Zlolsbar kS vt

X R

1. iR REGAREX R, A&, Forh, 1973, p.627.

2. WHAEDF O FIETRIEEEE, WE, BEEMREEAR &R, 1974, p.51s5.

3. A BEEEE 56, 704 (1960).

4. BEEK - R BReIE, 21, 17 Q97D.

5. R.A. Phillips; Quantitative Clinical Chemistry, Vol. 2, methed, Baltimore: Williams & Wilkins,
1944.

6. H.W. Smith, N. Finkelstein, L. Alimenosa, B. Crowford, and B. Graber; J. Clin. Invest, 24, 388
(1945).

7. N.A. Thorn; Physiol. Rev, 38, 169 (1958)

8. H.A. Aprahamain, J.U. Vanderveen, J.P. Bunker, A.J. Murphy, and ].D. Crawford; Ann. Surg. 150,
122 (1959).

9. R.C. Debodo, and H.I. Block, J. Pharmacol. Expt. Thera., T2, 4 (1941).

10. M.G. Eggleton; J. Physiol 101, 172 (1942).

11. R.F. Pitts; Physiology of the kidney and bedy fiuids, New York Year book Medical publication, 2nd
ed. 1968, p.116.

12. E.E. Windhager, Micropuncture techique and nephron function, New York Appleton-Century-Crofts,
1968, p.1563.

13. H. Wirz, B. Hargitay, and W. Kuhn; Helv. Physiol. et Pharmacol. Acta, 9, 196 (195D

14. H.D. Lauson, Am. J. Med., 11, 135 (1951).

15. R.C. Bodo, and J.E. Sweet; J. Pharmacol Expt, Thera., 63, 3 (1938).

16. R.C. Bodo, and J.E. Sweet; J. Pharmacol Expt. Thera., 69, 276 (1940).

17. R.C. Bodo, and K.F. Prscott, J.Pharmacol. Expt. Thera., 55, 222 (1945).

18. A.C. Corcoran, and I.H. Page, Am. J. Physiol. 140, 234 (1943).

19. E.Rocha, M. Silva, and G. Malnic, J.Pharmacol. Expt. Thera., 146, 24 (1964).

20. H.K. Schoch, and A.A., Camara, Vol. 5 Chicago. Year book Publ. Inc., 1952, p.214.

921. K.P. Bhargava, V.K. Kulshrestha, and Y.P. Srivastava, Br. J. Pha4mac, 60, 77 (1977).

92. S. Varma, B.P. Jaju, and K.P. Bhargava, Circulation Res., 24, 787 (1969).

23. A.S. Yoshida, H. Ibayashi, S. Murakawa, and K. Nakao, Endccrinolology, T7, 597 (1965).

924. A. Grollman, and E.F., Grollman; Pharmacology and Therapeutics. Philadelphia, Lea and Febiger,
1970, p.83

95. L.S. Goodman, and A Gilman, The phamacological basis of therapeutic, 4th ed., New York, Mac-
millan Publ. Co., Inc. 1970, p.141

26. J.A. Shanon; J.Ezper. Med., 15, 387 (1942).

97. B. Andersson; Acta Physiol. Scand., 28, 188 (1953),

28. B.Andersson, M. Jobin, and K.Olsson; Acta Physiol. Scand. 67, 127 (1966).

29. B. Andersson, M. Jobin, and K. Olson; Acta Physiol. Scand. 69, 29 (1967).

Vol. 26, No. 4, 1982



208 e . o] &3}

30.
31

32.
33.
34.

B. Andersson, M.F. Dallman, and K. Olsson; Acta Physiol. Scand, 75, 496 (1969).

J.B. Dorn, Norman Levine, Gabor Kalev, and A.B. Rothballer; Proc. Soc. Exp. Bio. & Med., 131,
240 (1969).

J.Dorn, and J.C. Porter; Endocrinology, 86, 1112 (1970).

J. Dorn, Jose Antunes-Rodrigues, and S.M. Mccann; Am. J. Physiol., 219, 1292 (1970).
J.H. Dirks, W.]. Cirkstna, and R.W. Berliner,J. Clin. Invest., 44, 1160 (1965).

J. Pharm. Soc. Korea



