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Effects of Concurrent Administration of Aspirin and Prednisolone on the
Anti-inflammatory and Antipyretic Activities in Rats

Abstract—Aspirin and prednisolone have been used alone or in
combination in the treatment of rheumatic diseases. We have investi-
gated the significance of the differences of the anti-inflammatory and
antipyretic activities between single and concurrent administration of
aspirin and prednisolone in rats by using carrageenan as a phlogistic
agent and brewer’s yeast as a fever inducing agent. When predniso-
lone (9mg/kg) and aspirin (24mg/kg) were administered orally alone
or in combination, both of the concurrent and single administration
inhibited highly significantly the swelling of rat paw and the concur-
rent administration of aspirin and prednisolone showed the significantly
higher inhibitory effects than aspirin single administration did,
whereas there were not any significant differences between the
prednisolone single administration and combined administration. The
combined drug of aspirin and prednisolone marketed in Korea contains
148mg of aspirin and 1. 15mg of prednisolone in a tablet. Therefore,
we examined the anti-inflammatory and antipyretic activities of aspirin
(150mg/kg), prednisolone (lmg/kg) and their combination. In
anti-inflammatory effects, both of the concurrent and single administ-
ration inhibited highly significantly the swelling of rat paw, and the
concurrent administration exhibited the significantly higher inhibitory
effects than aspirin or prednisolon alone did. In antipyretic effects
both of the concurrent and the single administration reduced signifi-
cantly the brewer’s yeast-induced fever. The effect of concurrent
administration was greater than that of prednisolone single administr-
ation, whereas the effect of aspirin single administration was similar
to that of combination. The results suggest that the anti-inflammatory
and antipyretic effects are intensified by the concurrent administration
of aspirin and prednisolone, but the antipyretic effects of enough
doses of aspirin (150mg/kg) is comparable to that of the combination
preparation.
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1875 sodium salicylater} SREEFBoEE Ry @AH =8 Frle s 2o BEHE
A AbgH olel salicylateffis 78 MABIE A =g & gUH, HARIEZA dE o &S
o] gton] B3] aspirine WMIIA T Fubel i EBY Bl “drug of choice”® o] ¥ x
ok, 3 19554 = JHAESF AH & 4 corticoid®|, < prednisolone, prednisone 5-¢]
HHE 0] aspirin B o2 B HEHA ot Fobeli: BB el dE S o =
3t o] & e H—HHlz ¥ul opvel EAHEEES de o] &E o welA ol F S
DERIRS] SEMAEE MEA ] 28 Pigerk B3] AR sioh, B3] 453 HAMEE RUE
4= 91+ plethysmography7} [AEE® ol=] Auk {HLEl H3 HE o5 o &3] g5
0.1 ;z;} ]—;]_1'\13)

19704F Swingle 92 aspirin 52| FF steroid ¥ H4#19} hydrocortisone 52] steroidid: i
LKBIE BHERES 2 $E4p> A E “sparing effect” & vrebd vk s vk glvh =S BERES
2 Fulg] 2tk FHB salicylate} adrenal steroidE- iR EIfEfle] 3143 Z&FHder #
PR SRAAD G #diE vhE oo,

ZE vk 19734 Arman S92 @AM Z A long-term inflammation model §1 heat-killed Myco-
bacterium butyricum& 223k ratol] ZES FHAZ S 9 prednisolone 9Img/kg# aspirin 24
mg/kg?] DFHEETES prednisolone BEBER A vlote 0313 MR @A ETFIAR
S W,

HE EAA HE 2 93 aspirin @ prednisolone & HolE 1ol aspirin 148mg,
prednisolone 1.15mg2] ¥]-&-2 aspirin ¥ prednisoloneo] &K% o] b, =221} o] 22 E
HieEd Al ikl 9 BERR AT By 2 BERER ®E7t dleng KA E rat
5 REHHWE ALEote o] EALHEAMY HAE £ BEURE 2 $9S HBERERS &
Bl g HEdetel o

0

REAHNFZ

KB #¥l—1) 1% carrageenan suspension: carrageenan Seakem $#£202 (Marine Colloid Co.
Ltd., U.S.A)E 293 £HAY REEKe] mortarE FIR3te HEAAA #FHHSIS T,

2) 15% brewer’s yeast suspension: brewer’s yeast (Oriental Brewing Co. Ltd., Korea)&-
1% arabia gum (Gum Arabic G-85, Acacia, U.S.P., Fisher Scientific Co., U.S.A.) B¥%
o] mortarE FIHEstY FEAAA FHSIE

3) aspirin: aspirin (K.P. [, KFZERTH#M)S 1% CMC-Na Bigel mortarE Ffis}e
ARAZ 0.96% 2 6% WA G HAIA

Table ] -—Aspirin and prednisolone contents of aspirin and prednisolone combined drugs.

Drug Contents of Each Company (mg/tab.) Mean+-S. E. Mean
Drugs
A B C D E (mg/tab. ) Ratio
Prednisolone 1 1 1.5 1.5 0.75 1.154+0.15
1/129
Aspirin 140 150 100 150 200 148+5.94
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4) prednisolone: prednisolone (K.P. I)& 19 CMC-Na Ao mortard Fffiste] dekA 7]
0.04% 2 0.36% TN & {EHSA R

i8R Aspirin % Prednisolone #&&<2 && AW—EAAA dHl=Ee 570 HWEae]
aspirin & prednisolone E&HIS] ZF K SRS HES HR o E HEeHHE 1
aspirin 148mg, prednisolone 1.15mg 9 !LZ 2 aspirin ¥ prednisolone ©] EFHFH U
(Table 1).

B 2R —1) Plethysmographic apparatus: rat 9} 335 @7Edy] $1ske] Harmris &
Spencer?d) plethysmographic apparatus® JE fH3}9 v},

2) Clinical Thermometer

3) Microsyringe (0.25mi-syringe), 26K needle: carrageenan p& FiEgtss {f sl of.

4) Tuberculin syringe (Im! syringe), 19K needle : 3%y &0 #EEsy & Hs9 k.

5) 2ml-, 5ml-syringe, 22K needle: brewer’s veast L FiE4thr (st ok,

B hih—F— Eitd A dAA T fmES AS 160~260g9] A7 ratE 2 FHEgo o
2 e mHlste] e Mk ERiglel (HH 3 ek

B B o] WREA WET @ARE fFE Y e 2 e v 2o, R
41.2, SFFHK 27. 5 KREA 13.8, 206870 6.9, B 6.9, K& 2.79 BELE RBASH
IR e2A 1714 0.7, CaCly 0.1, FeSO, 0.1, MgSO, 0.19) kHzEa  #Hindt & &%
A sbele n2A BAsh A 2012 HEET F ovendl A wIRAZAT

B FE—1) PUE R JE : Rat 6viElE 1 HEEto s oho] BIETE & aspirin
4 prednisoloned 1% CMC-Na #wke ddd oz 3o #E4H 1S 18R #rd 8&%E 100g
B 0.5mlg Rz A7 BRI = fiEREsIg o BERdE 1% CMC-Na Baeks

sl o SR EL 1R Mol ratd] LB =ukg] ‘j—-‘ﬂ% Harris & Spencerd] Fjg:zeo| @
Bt JEStG T, rati wbE A7 A gz @ EEske] 9.2%F 314k topmost callus pad 7HR] €
B & piEstad et (A) T wkz #mZm =4 short—term lnﬂammation modelel carrageenan<]
19% EFBAEE 0. 1mlS microsyringeE {HHste -9 & MES LEZ S pad®] HDLoE
FE oF lem B g el 26K needleg 443kl needleg pad®] sp7bA] "o 22 F
carrageenang 1FEASIATHY, HEHIEIS carrageenan® FH 1#EY mortaro A dvuldle] A
2 OBUES) kst A S {#HSI9ch. carrageenan EA 3,4, 5Ff] ol thA] ratd] . B2ZF I
wo] B9 & JiEstgdel, (B)

FHES #ine RAK AT 2 5] (A9} EatE 2] Bl (B)$ho] 2o oS R4S
8o} 5|99l fLaA THD: Bdema % (B)=-L5A <100

FEMNHEE SR BEEMnE (Eo) 9t %’V/J?ﬁ‘ﬁﬁﬂ FEEmnE (E)Fe) 2E $Eis

Hikste] FH4AZE Vehi Qeh : Inhibition % = Ec Ee—Et 100

L

2) aspirin 24mg/kg ¥ prednisolone 9mg/kgol PEEIHEL}; GfFRkEL] & HEy - 84E 170
~260g9] albino rat% #iif B 0] A-E3te] B 13 B3 Hikoz HAKEE HEs
Sk,

LIy ERES) = aspirin 24mg/kg =&  prednisolone Img/kgd ®Wnz A7 HEHE ==
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aspirin3} prednisolone- O L ELE}S oF,

3) aspirin 150mg/kg % prednisolone 1mg/kge] BEKHES OFHEHE] A3 EH
H 150~180ge| male albino rat% {(ffiste] #E D} A3 HEoR HEARRE WESA

=

LB O] = aspirin 150mg/kg = prednisolone 1mg/kgd Wz Zb7t BREH, ==
aspirin?} prednisolones A EL3}S

fR# YEH—iEE 160~260g2] albino ratZ MHE EHIlor {EfSHe] NiemegeersS!> 2] Jji:o
Eoted MEBERE WESIG T Z orat = HB AIEN 18RS BARARSH 2x Eq A
F2o] 5% slgivh, WRUIMA 15% brewer's yeast suspension® FH R0 10MF~118 b
ool Az WESt BiEEst A& RS, 4E0 118 3077¢ clinical thermometer & rat &
BRel 3em AFslste] EIBEEE WMESIH o] & initial temperature® &Y vk, % 1B
15% brewer’s yeast suspensiong §%7 100g% 1mi& K TFESHSIECH 48R 305 &% o
A EBREES WES S j8#e] 1°C Lk RRAS ratghg 6vleE]ld 1EEEoZ 3] Zipir
Ba¥ol &= aspirin 150mg/kg 2 prednisolone 1mg/kgd 1% CMC-Na Aol g oz o
AT 100g% 0.5mls P2 HBRE == OFHSESY o SR E 1% CMC-Na Eigehs
#835191 o, Table 4014 —4.5% 4850 305 #1S BEWRIch MR 305558 7 305
wfeh 2104 7R EIBRES G4 BIESHE o,

R B & R

PIREE BR—1) aspirin 24mg/kg ¥ prednisolone 9mg/kge] EEBIFHEAS). (F/HIREH 4R « 5
fRREel WEBEINAL 73.0%°] 30 th, aspirin $LERFELS FHEEINARC] 53.3% 24 HEREE] ]}
o 26.4%9) FEMHE Y9l prednisolone FEEIRE-S ZIEEHINZSe] 35.5% 24 HREL
¥]sted 50.8% 9] FHEHIHIE vreb Sk, aspirin® prednisolone HE#FBNE-S  VRIEIE Nz
29.29% 24 AR vl 3le] 59.6%2 FEMHIE YA F aspirin 2 prednisolone?)
PR RR DR 25 HR vty FES FENIA sty o (Table 1).

Table I —Inhibition of carrageenan-induced edema in rat paw by orally administered
anti~inflammatory drugs alone or in combination.

Oral Dose Inhibition
Drugs (mg/kg) Edema (%) of edema(95)
Control — 73.04+2.57°(6)° —
Aspirin 24 53. 341.39(6) 26.443.7154
Prednisolone 9 33.5+1.33(6) 50. 8-3. 34°
Aspirin

+ 2449 29.2+1. 68(6) 59.6+3. 33°

Prednisolone
: Mean+S. E.

: Parentheses indicate number of rats.
: Statistically highly significantly different from carrageenan treated controls (p<C0.01).
: Statistically highly significantly different from results with prednisolone plus aspirin (p<{0.01).

[= PR e T = )
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Inhibition of Edema (%)

Aspirin Prednisolone Aspirin
+
Prednieolone

Fig. 1—Comparison of anti-inflammatory effects of aspirin (24mg/kg),
prednisolone (9mg/kg) and their combined drug.

BB G EES SRS sl 2d aspirin prednisolone o]  fif I EAREL-
aspirin BEEHEER T HETENS R AEEI = AR 99 2 prednisolone BE#yERL
e ARl ER0F dd = (Fig. 1),

2) aspirin 150mg/kg % prednisolone 1mg/kg | FEHeL BFAHE 2R - WRES BB
M ngse 80.0% 1Atk aspirin IREARE-S (REEMIANZRO] 50.7% 24 WHER vl 3t 36.7%2]
FENHE e} prednisolone $ZEREL EEBEMAC] 57.7%2A HBEE wlekd 27.9
%] BEEIMHE Vel 9 5L aspirin 2} prednisolone 2] ff FIFELEEL REHINZC] 34.5% %
A BRRl vlete 56.9%9] EEMEE el Atk F aspirin 7 prednisolone®] i EL
B OPHISREERE-S B BWER vl PES AEMEIA MElEE ok (Table ).

Table I—Inhibition of carrageenan-induced edema in rat paw by orally administered
anti-inflammatory drugs alone or in combination.

Oral Dose Inhibition
Drugs (me/kg) Edema (%) of edema (%)
Control — 80.0+2.62°(6)° —
Arpirin 150 50.7+1.37 (6) 36.7+£1.70°¢
Prednisolone 1 57.74+1.57 (6) 27.9+1.95%¢
Aspirin

-+ 150-+1 34.5+1.47 (6) 56.9+1. 82°

Prednisolone
: Mean+S. E.

: Statistically highly significantly different from carrageenan treated controls (p<<0.01).

a

b : Parentheses indicate number of rats.

c

d : Statistically highly significantly different from results with prednisolone plus aspirin (p<C0. 01).
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Irhivition of Edema (%)

Aspirin Prednisolone Aspirin
-

Prednisolone

Fig. 2—Comparison of anti-inflammatory effects of aspirin (150mg/kg),
prednisolone (1mg/kg) and their combined drug.

FORTLHREST ORI SLEAES] MIHIRE S Tbies) 2 aspiringt prednisolone®]  {jf H] ¥y B fE-o
aspirin 3= prednisolone®] FURHFBREN o} T8 47354:9) 3= MWBRE Vb b (Fig. 2).

s HR—% rol rato] brewer's yeast® #yBUs}i 415 304 % (—4.5)e] 1°C LU ¢
Bl le7h B5lsl rat 5be Awlete] & #8599 frgietgl of

Table [V —Effects of aspirin, prednisolone and their combined drug on rat rectal
temperature induced with brewer’s yeast.

No. Changes of rectal temperature in each time period (hrs. )

Drugs of - —
rats —4.5 0 1/2 1 1172 2 21/2 3 31/2

Control 6 37.87a 39.07  39.12 39.11 38.93 38.90 58.79 38 78 38.74
£0.11 +£0.07 +£0.06 +0.08 +£0.05 +0.05 -40.09 0.09  :0.10

Aspirin 6 37.79  39.18 38.51° 38.08% 37.81' 37.51° 37.36% 37. 258 37.92
(150mg/kg) +0.07 +£0.06 +0.09 +0.09 +0.16 +0.13 40 14 +0.19  +0.17
Prednisolone 6 37.78 38.97 38.72 38.56%, 38.27%. 38.10°, 37. 9, 37.91°, 37.01%,
(1mg/kg) +0.13 +0.14 £0.15 +0.14 +0.14 +0.15 40.12 +0.11 —=0.10
é*;é’;nﬂﬁrei 6 37.30  38.98 38.42° 37.97% 87.790 37.44> 37.33% 3794 37.1%
g1m§/kg) +0.09 +0.20 +0.16 +0.22 +0.20 0.22 +0.18 -0 17 =0.11

-4.5: Time which brewer’s yeast is administered. Four and half hours later temperature is measured.
a: Mean+S. E.
b : Statistically highly significantly different from brewer’s veast-treated controls (p<0.01).
c : Statistically significantly different from results with prednisolone plus aspirin (p<C0. 05).
d : Statistically highly significantly different from results with prednisolone plus aspirin (p<{0.01).
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Fig. 3—Changes in rectal remperature of rat after each antipyretic drugs are administered.
brewer’s yeast is used as a fever inducing substance.

aspirin 150mg/kg 2 prednisolone 1mg/kge| HF PrEapEs) aspirin MEFRIRELTE-D  gE4pEERL
3045 HAE HEMS S MABIRESE Vel o0 prednisolone BB HEUREE 607 HNE HE
Mol = mavk s Ve ook

WE EDET: DR WEBEe] s BCRS] HME JLikshed uml aspirin ¥ prednisoloned]
DER#YEAIE-S prednisolone FUBIYIEE v T AR AA®] A vebyen 604 #FH
o] A7)l §9lont aspirin BAREBAL A9 %Rt Qsleh (Table ¥, Fig.3).

IEIZR

Z B

RS 2 Qe HARY & A48 L359 aspirin (150mg/kg)#t prednisolone (1mg/kg)
& PHFREEG] WABET FAH U ©] & Swingle 5o aspirin?t hydrocortisoneg fF
P8l & =9k —FEhs KRol St

aspirin 24mg/kg7} prednisolone 9mg/kge] BHEEYETE  aspirin 150mg/kg ¥} prednisolone
1mg/ked] BrMEEREC] BAISH REDS BEE Ye =z gl

A TEo) Al prednisolone 1mg/kg, aspirin 150mg/kg9] MES #HIE A -2 prednisolone?]
WHES RAY 4% 1H ¥4 10~20mge 2 A2E = ol = thA] & 0.2~0.4mg/kge] ),
THELo) rat)l A& U3t 1mg/kg®] prednisolone & HASHS 21 aspirin & WA
HEHEIER Tt 150mg/ kg AT

WY ISERmEEIEA CMCE #HAT Ae CMCE #iHE 73 $7F polysorbate 80,
cotton seed oil & {# 3L A3} aspirind} hydrocortisone acetate®] HEEEV} vl 27 =&
o] tH® 8} “counter-irritant” effect Fr/hE Folr] $3te TE e RoE FHEI
=0
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carrageenan- marine alga Chondrus crispu (Irish sea moss) 255 $hitgE sulfated poly-
galactoseZ A #H 48 5 Ll L2 polysaccharide {E &40l vH®. Kappa®l lambda®] 2 fraction
02 HRE e, o] 2 fraction el A MEEFEREC] AT B4 lambda fractiono 3 uha g
o0 HIAE THERE 2 94 108E2] carrageenan roll 4] Seakem 402 APrV RG] A A
BEteH® | fhel = vl A iiske] 80°Col Al 16MpRE Y kst = Ay, (LA Mol A
2 H3kA] gEo,

carrageenan-& ##5i4o] v] 23 A 3 log dose response curver} o B viEhuly) W i)
HEBERE o= A5 BT 4 o] it WEel 108 RofEl Aoz 449 Wit
vhebkehs ol g7l sl Eol? HiE s el 66% 7T BAHEIEA carrageenang- #if]
Bl QlTk,

KEEFEES -2 long-term inflammation¥} short-term inflammation?] 2712} model2 # % 4
9Tl #i# adjuvant-induced arthritisz A #X® 2 heat-killed Mycobacterium butyricum &
ARgEte] F2 WA $AEE KRR RERIT 2 il sldEe Jlem ogAA
lth, RS W rEstee 4B ele) gEsel whel short-term inflammationiz} & ol AgR
BREise] Zhe . e RAKRA carrageenand ST fFehik £ EiMER (neutro-
philic polymorphonuclear leucocyte)7} ZKfEZE g BA = Aoz AAR TR G HEH
EHE 3~5R5H] ol Fmiol 23be}h, carrageenane] 9@t JREHIIe 21 (biphase) & Vi
o Sivh, A L# (Ist phase)i= #@4H HAH 1871w A 21 (2nd phase)¥ 1 B¥HIY-
B 3WfilzbAl el ok, hydrocortisonef- 1319 (PR IMHislx] = 2 e GERE dA8 M)
#lgke] aspirin 1] 3 219 BES =5 FEd st fMHgc,

aspirin 3 prednisolone®} YIIEM Hil 12 2438 B AA vt Ak JdE-S Bl
M FE#afkel FAse] 2XkMez B (flud exudate)o] FHHgE O] ‘iehvis ko o},
salicylate®] {H4&4CRT T2 CHNE BREE BRI WAstd Jehts oz Q7
Hx glorm zdbe] lysosomeds iEfbsts AL IRl hydrolasest protease?] hfiE-
fflehe Aw 2 Bl skt Aoz A4S ek adrenal steroide EHEHYS RFHE
el elgte] WRBRE VeilE Aoz AR 53] glucocorticoids HIEEASREE, MBI,
(LERESR, SOMHR 9 BENT 245 lysosome membraned ¥ 538} W {FHle] £ 3he
HIBRE i e ez AAAR gtk

Arman 52| 5RO AT BRI d2A Vebd ulsk 3ol WSR-S JevlshE HE)
slelAd o fERE EeBle) fiEL & 2ol AR R RYERMIM, & B4 (EILER, s
Frial, B3EWMEEJIE 59 A8 B 9std 24 veld £ glope,

2 PLERS] WRAE OEAIR ol F SEMARTLIE el 1k @iyt whe] Fiksla gl onjare
Wieh ARItEe] FRE FRastd £ = JF steroid fk 2HRMS 26 Dk GHRROlE o

T Eiee A2t WREENEe] et EehE FBiol 9la JF steroid ¥ #E4p steroid H: 8%

T2 DEMRpe] = AT sl d . ek,

brewer’s yeast® BCTIESIE = #ilfle] kAL AL yeastehes RMHMS [Lgehd 2 i
firell leukocyte7} £ iz olo] leukocyte pyrogeno] By /=] o] pyrogen o] H&
3744 (blood-brain barrier) S B#%3dle] £oj7t thermostat®] FHEHPEE S0 =) of 3f-o)
oH®. ratel] $1o14 hyperthermiats A REFHES & FHREA eEldE Bliko] s e
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B 2HM KE S AamBkee #e, mF 2 miERae] #b =3 i 9 BT Baeel st
ol A3t = ofF A 9 AR ok vk,

brewer’s yeast® {HaA] 4 Fpf 300 Bell wlad —@shA iRl LAHAS. wetA o
oo RS JEsta S sy on brewer’s yeasto] &3} hyperthermia RIB: 241
PLE FiE=] 3ot

aspirin¥} cortisoneo] o]k BE TREA Y] = #E-e ol A3 weAA ox glov
aspirin®] MEEAS MY SE 2 BEEN RES #Ho dE AR Az
A}, & acute exudate inflammatory processE- e Ao 2 oA A}t =& cortisoned
S MATRE vrebiie Z BURE Rl vl g, cortisone®] fREMER-S MRJIGH H%
FEER] 28 2Kl el CNSell =13k wiEbel {ERle] ZF FAE = oz qAA =z
PEED

Fole] afk o] B3 salicylate?] EFEE L adrenal cortex T3t adrenal hormone -
A3t AEEchE ol AATh - L8 salicylate & FEBEY mi ARl &KEIHE ol&
pituitary-adrenal axis® &2 A% adrenal steroids®] s Z2 A7 A Hrh, =zl ol9 7
o] pituitary-adrenal axis7} THH = Ao Fipkel JpRngel stresso] HEF w20 24 el
= Bk #oln salicylaterd 54 2 @BAMEMS VehvlE dlol old BEHRTEA (/s
AL o 2 galicylate$} adrenal steroide A2 & o g FolE| ok ool v gk

HEGES vhebi o] W FEREOCES] ol & MiEsta L,

= E

BAE Sobel et EC g8 @l Q3= aspirin @ prednisolone HAHKS] HIREE 2 M

B ol E BiS HERREEES HURSF rat FIHISS M

1. prednisolone (9mg/kg)#} aspirin (24mg/kg)-& OFAIRES] HABE T carrageenan o 2 5%
A7) ipiEe] wiEte] = EEBRE ekl o

2. WlEE 2 ol WA 5&E=F FEElsE hEES] aspirin (150mg/kg) ¥+ prednisolone (1mg/kg)
& ORI ESCl (B A #BiEs Aok

3. EEE L e BAL] SR HUE HE] aspirin (150mg/kg) ¥} prednisolone (1mg/kg)
& OFFIEYERRE, MEFVERC] lol A= DEARELYE prednisolone BMRHEYHLR vh= FRANVMIET)
=l 9L ot aspirin BB ESHE 2 R oW ERE e & Ak

W5t carrageenang: {2ftste] T4 PEIEELE I FROFELEA B#E =Y
X Ly
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