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Effects of Evening Primrose Oil on the Immune Responses in Mice

Young Keun Ahn*, Yun Joon Oh and Joung Hoon Kim
College of Pharmacy, Won Kwang University, Iri 570-749, Kovea

Abstract— The purpose of this experiment was to investigate both the immunomodulatory effect
of evening primrose(EP) oil and the effects of EP oil on immunoregulation by cyclophosphamide
in mice. EP oil at doses of 0.1, 0.2 and 04 mi/kg were orally administered to ICR male mice
once daily for 28 consecutive days. Cyclophosphamide was injected intraperitoneally to ICR mice
with a single dose of 5mg/kg at 2 days before secondary immunization. Mice were sensitized
and challenged with sheep red blood cells(S-RBC). Immnune responses were evaluated by humoral
and cellular immune responses and non-specific immune response. The results of this study were
summarized as follows; (1) The humoral immune responses such as hemagglutination titer(HA),
hemolysin titer(HY), Arthus reaction and plaque forming cellPFC) were significantly enhanced
in the low dose EP oil administered groups(0.1 and 0.2 ml//kg). However, in the high dose EP
oil administered group(0.4 m//kg) the responses were significantly lowered. (2) In the case of cellu-
lar immune responses, delayed type hypersensitivity reaction(DTH) was significantly decreased
in EP oil whereas rosette forming cell(RFC) was remarkably enhanced. (3) Activities of natural
killer cells and phagocyte were generally enhanced in EP oil. In addition, serum albumin and

globulin were also increased.

Keywords [] Evening primrose oil, humoral immunity, cellular immunity, phagocytic activity, natural

killer cell activity, serum proteins.
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Table 1—The effect of evening primrose(EP) oil on
the body weight in S-RBC-challenged mice

TableII—-The effect of evening primrose(EP) oil on
the liver weight in S-RBC-challenged mice

Dose Increasing rate

Dose Liver wt

Drug (mi/kg, p.o., mg/kg, ip.) for 28 days(%) Drug (l/kg, poo., ma/kg, ip) Body wt. 00

Control - 2492+ 341 Control — 442+ 0.46

EP oil 0.1 53.75+ 19.20** EP oil 0.1 4,10+ 0.43**

0.2 36.96+ 21.78** 0.2 442+ 1.02
04 39.31+ 12.01** 04 351+ 0.97*

+ Cyclophosphamide 0.1+50  39.10% 19.56**°° + Cyclophosphamide 0.1+50  4.12+0.28**°°
02+5.0 33.02+£ 13.34**°° 0.2+5.0 4,12+ 0.79**+°°
04+5.0 4754+ 14.29**°° 04+5.0 4,15+ 0.12%**°°

Cyclophosphamide 5.0 25.99+ 941 Cyclophosphamide 5.0 252+ 0.19**

Evening primrose(EP) oil was orally administered to
ICR mice once daily for 28 consecutive days. Cyclo-
phosphamide was injected intraperitoneally(z.p.) to ICR
mice with a single dose 5 mg/kg body weight on 2 days
before secondary immunization.

Each value represents the meant SD.
mice.

from 30

The significances of the difference as compared as co-
ntrol group; **, p<0.01.

The significances of the difference between EP oil plus
cyclophosphamide-treated groups and cyclophospha-
mide-treated control group; °°, p<0.01.

&% Albumin®! S& —BCGe] 93t albumin® 2
el Fsle] SAsADS = AL AFF A
Fstz ZFY 0025 m/(4g/dl albumin)E AP+ S
of Hsla AH# A, Sell @A 50 m/(0.012%
bromocresol green in 0.075 M, pH 4.2, citrate buffer
solution Brij 35)& 7}ste] &3, 25T 3087t

P13 F, AR 2T shod 630 nmel 4 114,
12he) $HEE By, B2 331, thg o] FAo] Eafol
|stge.

ol _gop

_‘\1
‘AZ

b3t

X

T

E
=k Albumin%iz-EA— X 4g/dl
S

EAgx 2M - 2= 283 meant standard de-
viation(S.D.) 2.2 yellgl o, fold AAL Stu-

dent’s t-test®2 3s§3}ich

WAEFAH7E AF S ARkl vAe el

Babo] MY ATH= e} ek

Each value represents the meant S.D. from 10 mice.
Other legends and methods are the same as in Table 1.
(**, p<0.01 and °°, p<0.01)

MEO| Wt AFZ27Hgo] 24.92+ 341
%ld W) YHE=EAH 01, 02 2 04mi/kg F
ot 7h7k 5375+ 19.20, 36.96+ 21.78 X 39.31%
1201%2 F9% £718 2ok =3 4A25H
0.1, 0.2 2 0.4mi/kgell cyclophosphamide 5 mg/kg

4237 cyclophosphamide 5mg/kg w55
T-¢] 2599+ 941%9) wBls} 7k 39.10+ 19.56, 33.02
+13.34 2 4754+ 1429% % §23F E1E BHoch
(Table I)

ZIxto| e g)—
442+ 046%09 w3 dAEFTAF 0
Eol]Ze 410+ 0435} 351£097%% 23 ZFiE
Bolor), YAREAR 02mi/kg Tl 442+
L022 woAdgle b Z7HE Hodch =3 4A
2Z2-5 0.1, 02 2 04 mi/kgell cyclophosphamide
5mg/kg W-&FoT2 cyclophosphamide 5 mg/kg
E-FolF9] 252+ 0.19) wls 77 4121 0.28, 4.12
£079 2 4152 0.12%% $9j3 Z7+5 2Ach(Ta-
ble 1D

H|Ztot gMo| Zadst—vg o AF
) z-e] 059+ 0.13% 18] Ble) < 245 0.1 %
0.2 mi/kg Fo3& 0.63L£0.205} 0.63+0.29%%2
JAgE e Hyod, ¥974xFA% 04 ml/kg
FolFe 0541 0.14% 2 Ml FAE Hh
AAZZEAS 01, 0.2 2 04 mi/kgol]l cyclophospha-
mide 5mg/kg WEFITL cyclophosphamide 5
mg/kg BHEFolT9] 0.72+ 0.22%0f v]s z}2t 0.55+

Zb o) At dairol
1 2 0.4 mi/kg

Fablol

HHAzxSE
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Table I—The effect of evening primrose(EP) oil on the spleen and thymus weights in S-RBC-challenged

mice
Dose Spleen wt. Thymus wt.
Drug (mi/kg, po, mg/kg, ip)  Body wt. < 0 Body wt. 10
Control - 0.59+0.13 0.17£0.06
EP oil 0.1 0.63+ 0.20 0.16x 0.06
0.2 0.63% 0.29 0.17£ 0.05
0.4 054+ 0.14 0.19+ 0.09
+ Cyclophosphamide 0.1+5.0 055+ 0.11 0.19+0.11
02+5.0 0.64+0.17 0.191£0.12
04+5.0 0.56+ 0.12 0.13x£ 0.07
Cyclophosphamide 5.0 0.72+ 0.22** 0.17% 0.06

Each value represents the mean+ S.D. from 10 mice.
Other legends and methods are the same as in Table 1. (**, p<0.01)

Table IV—The effect of evening primrose(EP) oil on the antibody production in S-RBC-challenged mice?

Dose HA titer MER-HA titer HY titer
Drug (mi/kg, p.o., mg/kg, ip.) (log) &2 (log) £? (log) #?
Control 3.60x 0.36 2.00+ 0.89 3.671t0.47
EP oil 0.1 420+ 1.33 4.00% 1.55%* 343+ 1.30
0.2 450+ 1.12** 4.20+ 0.74** 400+ 1.09
04 340+ 0.80 2.80+ 0.75%* 250+ 1.11**
+ Cyclophosphamide 0.1+5.0 2,00+ 1.26%*° 1.00+ 0.63** 2.67+ 0.94**°°
02450 220+ 1.16**°° 2.00x 1.08 2,66+ 0.94%*°°
04-+5.0 2,04+ 1.12%%°° 1.40+ 0.48* 2.33+0.94%*°°
Cyclophosphamide 50 120+ 0.40** 140+ 0.80* 167+ 0.37**

# HA: Hemagglutinin, MER-HA: Mercaptoethanol-resistant HA and HY: Hemolysin.

"Mice were challenged with 10® S-RBC on 4th days after sensitization.

PON the 5th day, HA, MER-HA and HY titers were assayed.

Each value represents the meant S.D. from 10 mice.

Other legends and methods are the same as in Table I (*, p<0.05, ** p<0.01, °, p<0.05 and °°, p<0.01)

0.11, 0.64* 0.17 % 0561 0.12% =2 F-AXH8= #4E of ojxle dak— AL AALVHHA titer) & WE
2ot (Table 11D o] 3.60% 036908 wate], YHAZFTA 01, 02
A, FA o ASFEmle fR2Te] 0.1710.06 04 mi/kg FoiF-e 77k 420+ 133, 450+ 112
%R1d s *éZL-—o“XHT 01 2 02mi/kg FoIrE 340+ 0.800.% LAZTAFE o] F7FEl
0.16+ 0.063} 0.17+ 0.05%Z. °F7k2] #H4E Hgl oy, g} HA titer7} Zr)lsladont, YAZEAF 04 mi/
AAEZAS 04 mi/kg 572 0191 0.09%= §  kgFodTolAle HA tterr} A3tk =3 cyclo-
AqMglE FUHE Hovh =d dAZFTAS 01 F phosphamide 5mg/kg W5-Fo]it-& 1.20+ 0.4021 4
0.2 mi/kgell cyclophosphamide 5 mg/kg *-&-5-olT nls), 7A2EA 0.1, 02 2 04 mi/kgell cyclopho-
< cyclophosphamide 5 mg/kg @5-Fod¢] 0,17+ sphamide 5mg/kg “34&:04:*—"” z+z} 2.00+ 1.26, 2.
0.06% Blal 27k 0.19+ 0113 0.19*£ 0.12% = * 20+ 1.16 & 204+ 1128 #93 715 B, 94
A% E7HE Eglo), YAREAF 04 mi/kgol %2247} cyclophosphamidee] ©& HA titer?]
cyclophosphamide 5 mg/kg % -8-FoI7-& 0.13+ 0.07 AAFZIE AREHe S BaAch.(Table IV)
%% fFAAYE #A4E 2gdch(Table 1D AT S84k dlRie] 3.6710470d B)s,
YT STATL BEAIL W 2-MEHMESXATE  dA£EAF 01 2 02mi/kg FolTel A= 343+

wd w2
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1305} 4.00+ 1092 YHAZFAR ofo] Z7ldle|
wke 71t o, WAEZA 04 mi/kg Folde
250+ L1128 Hogt 7as 2ok =3 A=
At 0.1, 02 % 04 mi/kgel| cyclophosphamide 5
mg/kg H-E-F7-2 cyclophosphamide 5 mg/kg &
E5od7] 1671 0.3740 vla), 22k 2,67+ 0.94, 2.66
+094 % 233+ 094% cyclophosphamides| <]3gt
4807 JAEAE YAZFAR7E A AA
271 Ao Z vepytt).(Table IV)

3+, 2-MEWA-Z 3 A7k gz To] 2.00+ 0.8921
o ulsled, YAEEAG 0.1, 02 L 04 mi/kg 5o
T2 77k 4.00+ 155, 4.201 0.74 4 2.80+ 0.7524]
Sl EAcw A F7FE Bk =& cyclo-
phosphamide 5mg/kg =EFoi9] 1.40+ 0.80¢]
Bl Y A2ZEA% 0.1, 02 2 04 mi/kgell cyclophos-
phamide 5 mg/kg ¥-4-Fof--& 27} 1.00+ 0.63, 2.00
+1.08 ¥ 140+ 048 H7AZExH7) cyclophos-
phamideel] 9Jgt 2-MEW3-&3 a7}l Al & 5}of] o &)
A= d3E wH A ZFh(Table IV)

Arthus 820 O|x|&= ¥&t— ) z=F0) 12.80+ 0.03
Qe wla] YAZERS 0.1, 02 2 04 mikg Fof
T2 77k 13.89+ 2,75, 1560+ 0.81 % 13.13+ 1.022
B35 dA2FAF 02mi/kg FolrollA] HAgr =
718 HB9o). =3 cyclophosphamide 5mg/kg ©HE
Fofdre] 836+ 2.7040 wla] HHxFAF 0.1 mi/kg
o cyclophosphamide 5mg/kg H4FofF-& 829+
0.29% oFe] AE Hylon) YHAEEA 02 Y
0.4 ml/kgell cyclophosphamide 5mg/kg -4l
& 1258+ 2,605} 1240+ 24022 §-2)3}A] Z7}5)o],
YHZEFTAH] ako] ZF71ghel o2} cyclophospha-
mideo] & Arthus W& A f8.3}5 A=) s &7}
&S Kol Fgch(Table V)

EHHHAMES(PFC)| olxl= HE-—100%=
2 vIAAEA M= dlx2To] 6890+ 159831 w3
HAZFAH 01 2 0.2 mi/kg Fo37-2 72,01+ 18.00
7 82401206002 B3 YAZZAF 02mikg
Folell A f-o3hA Srhsld o, dHxEA 04
ml/kg F-oli-2 5120+ 12.80°.8 -FojslA 7443
sir}. & cyclophosphamide wHE%Fofo] 3440+
9.801d] B8] YHAZZAH 0.1, 02 %L 0.4 mi/kgol]
cyclophosphamide 5 mg/kg 85|78 7bzt 39.22
+9.80, 5240+ 13.10 % 40.20+ 10.102.2 A3 =

HE,

A

Table V—The effect of evening primrose(EP) oil on

the Arthus reaction in S-RBC-challenged
D

mice
Dose ,
Drug (nl/kg po, mg/ka ip) Lo )
Control — 12.80+% 0.03
EP oil 0.1 13.89+ 2.75
0.2 15.60+ 0.81**
04 13.13+ 1.02
+ Cyclophosphamide 0.1+50 8.29+ 0.29**
0.2+5.0 12.58+ 2.60°°
04+5.0 12.40% 2.40°°
Cyclophosphamide 50 8.36+ 2.70**

DMice were challenged with 10% S-RBC on left hind
footpad on 4th days after sensitization.

PFootpad thickness was measured immediately before
challenge and at 3hr after challenge.

Footpad swelling index(FPSD)= E%I()— X100

Q
where T, is the left hind footpad thickness immediately
before challenge and Ts is the left hind footpad thick-
ness 3hr after challenge.
Other legends and methods are the same as in Table L
Each values represents the meant S.D. from 10 mice.
(**, p<0.01 and °°, p<0.01)

712 3o, 9AEFA-57) cyclophosphamided] &)t
PFCoAEHE FoUA AAs= a7E Helrh
(Table VD)
3, 100559 v Fol| A= tRTo] 192+ 48
o) vls) 4Hd 234 0.1 mi/kg Foli-e 228+ 12
o3t U1 Helm, ¥4AXETA 02mi/ke
ol e 228+ 48E RYA%lw FVME HY2,
AZFAS 04 mi/kg TS 126160202 dA
2445 d9rd =3} cyclophosphamide 5 mg/kg
ool 54+ 18l wis] YA 2FAR 0.1, 0.2
0.4 ml/kgel cyclophosphamide 5 mg/kg -85
o 77k 102+ 30, 120162 % 108+ 342 A%k
712 Hod, cyclophosphamideo] 23+ PFCA| &
E FoAdUA AR stk (Table VD)
X6y ngigk2o]| njxle HE—olxdo] 556+
040914 wvjs] ¥@A2FAF 01, 02 ¥ 04mi/kg
Eolfe zZhzt 555+ 1.70, 4.71+ 1.57 ¥ 4.20+% 1.60
02 YHAEFARY o] FI1Eel wet F-2Ad A
2399k &3k cyclophosphamide 5mg/kg w5

oo P osE ol 2
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Table VI—The effect of evening primrose(EP) oil on the hemolytic plaque forming cell (PFC) in S-RBC-challenged

mice
Drug ke, ?OS:I ykg ipy | PFCAO spleen cells PFC/spleen (X 10%)
Control - 60.90+ 15.98 192+ 48
EP oil 0.1 72,01+ 18.00- 228+ 12**
0.2 82.40+ 20.60** 222+ 48
04 51.20+ 12.80** 126+ 60**

+ Cyclophosphamide 0.1+5.0 3922+ 9.80%*°° 102+ 30**°°
0.2+5.0 5240+ 13.10%*°° 120+ 62%*+°°
04+5.0 40.20+ 10.10**°° 108+ 34**°°

Cyclophosphamide 5.0 3440+ 9.80** 54+ 18**

Each value represents the mean+ S.D. from 10 mice.

Other legends and methods are the same as in Table I (**, p<0.01 and °°, p<0.01)

Table VII-The effect of evening primrose(EP) oil on
the delayed type hypersensitivity (DTH)
reaction in S-RBC-challenged mice?

Table VIII—The effect of evening primrose(EP) oil on

the rosette forming cell (RFC) in S-RBC-

challenged mice"

Dose Dose ,
brug (mifkg pon, mgfkg ip) T Drug i/ o, mgfkg ip) OO
Control - 5.56+ 0.40 Control - 10.50+ 0.94
EP oil 0.1 5,55+ 1.70 EP oil 0.1 10.51+ 0.95
0.2 4714+ 1.57* 0.2 18.05+ 2.20%*
04 4.20+ 1.60** 04 11.61+ 1.01%*
+ Cyclophosphamide 0.1+5.0 4.46+ 1,88* 4+ Cyclophosphamide 0.1+5.0 10.05+ 1.00°
0.2+50 467+ 1.84* 0.2+5.0 11.60+ 1.29**°°
04+50 4.20+ 1.60** 04+5.0 9.30+ 1.80*
Cyclophosphamide 5.0 4.00£ 1.54** Cyclophosphamide 5.0 8.924 1.50**

DMice were challenged with 10° S-RBC on left hind
footpad on 4th days after sensitization.

YFootpad thickness was measured immediately before
challenge and at 24hrs after challenge

—T

Footpad swelling mdex(FPSI)— % X100,

0
where T, is the left hind footpad thickness immedia-

tely before challenge and Ty is the left hind footpad
thickness at 24hr after challenge.

Each value represents the meant S.D. from 10 mice.
Other legends and methods are the same as in Table 1.
(*, p<0.05 and **, p<0.01)

Fofe] 4.00% 154804 wlE] YAz EA- 0.1, 0.2
FA7E d3g mAA] Eskdoh(Table VID
HIZAMZE2| Rosetted & (RFC)0|| 0]X|= F&—~

2 04 ml/kg Fola-S Zzf 446+ 1.88, 467+ 1.84

W 420+ 1.602 2 *rr~’V 3= 5715 Ko, cyclopho-

sphamideol 98t %91y AnbsdAanE LA
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DUMice were challenged with 10° S-RBC on left hind
footpad on 4th days after sensitization.
0n the 5th day, RFC assay was performed.

RFC(%)= No. of rosette forming cell

T 100
Total cell counted X %viability

Each value represents the meant S.D. from 10 mice.
Other legends and methods are the same as in Table 1.
(*, p<0.05, **, p<0.01, °, p<0.05 and °°, p<0.01)

g z2To] 10.50% 0.94%41 4] ‘5] &), 9HAZEAHF 01,
0.2 2 04 mi/kg Folv& 77k 1051+ 0.95, 18.05+
2.20 % 1161+101%——y°ﬂ°v4, 53] dAxTA

2 2 04 mi/kg FolTolA Fd Ve B
3} cyclophosphamide 5mg/kg “HE-SFoi-o] 892
*1.50%<ld) Bla] "AzEAR 0.1 3 0.2 ml/kgel
cyclophosphamide 5mg/kg -85 1005+
= 57
A &

jod

o
1.005} 11.60+ 1.29%=. 2144l = H.ed, cye-
lophosphamideoll 2]§- RFCA a5 =]}t
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Table IX—The effect of evening primrose(EP) oil on the natural killer cell activity in S-RBC-challenged

mice
5 Dose 9% Specific lysis of ®Cr-labelled target cell (YAC-T)V
rug . Effector : Target cell
(ml/kg, p.o., mg/kg, i.p.) 100 ° 1 50 1
Control — 21.40+ 4,98 20.65+ 6.48
EP oil 0.1 25.00+ 1.83** 2443+ 6.59
0.2 29.07+ 545 2744+ 2.15**
04 25.77+ 5.03* 23.22+ 8.70
+ Cyclophosphamide 0.1+5.0 16.59+ 2.92%*°° 16.74+ 6.74
0.2+50 23.92+4.23°° 19.68+ 3.69°°
04+5.0 12,19+ 3.11** 19.41+5.13°°
Cyclophosphamide 5.0 11.38+ 4.03** 14.07 £ 0.45%*

UThe % lysis was determined by a standard 4 hours *'Cr release assay and effector to target ratios were 100 : 1

and 50 : 1.

Each value represents the meant S.D. from 10 mice.

Other legends and methods are the same as in Table L. (*, p<0.05, **, p<0.01 and °°, p<0.01)

(Table VIID

Natural Killer Cell Activitytll D|X|= & &— Effec-
tor cell : target cello] 100 : 19w, hZ o] 2140
+493¢id] vlell, 442FAF 0.1, 0.2 2 04 mi/kg
Fole Zzb 2500+ 1.83, 29.07+545 % 2577+
50322, &3] dHA=FAHF 01 2 02ml/kg 59
T4 #A3 ZF712 Hglrh T3 cyclophospha-
mide 5 mg/kg WE-FoiTe] 11.38+4.0381d w3
AAZZAH 01 % 0.2 mi/kgel] cyclophosphamide
5mg/kg H-EFoI TS 1659+ 292 3 23.92+ 4232

2 93 715 Mo, cyclophosphamideel 2}&F
AAATE AR &#rt Feistedch(Table
X)

3k, effector cell : target cello] 50 @ 1w+, oh
Z7-0] 2065t 6.48%1d] Hl&] YAxFEAF 0.1, 02
2 0.4 mi/kg —roﬁ‘? Z+7r 24431 6.59, 2744+ 2,15,
2322+ 87028, £3] YAZREAF 02 mi/kg 5o
T4 Rt w7}% Bedoh @3 cyclophospha-
mide 5mg/kg EFoITo] 14.07+045%1d] wls),
U7AZZAF 02 2 04 mi/kgell cyclophosphamide
H4-FEode 1968+ 369, 1941+5.132%, cyclo-
phosphamideo] 23} A A7}E # A s}gdc)

CHAIMZ S| gh4of| nixl= e - AAEe] ¥4
% &R 3&}o] corrected phagocytic index® 34
Ails tjz2To] 664+ 178304 vl LAZFAF
0.2 ¥ 04 ml/kg F97-& 8.08% 2.235} 7.68+ 1.292

Table X—The effect of evening primrose(EP) oil on
the Phagocyte activity in S-RBC-challenged
mice

Dose Corrected phago-

Drug (mi/kg, p.o., mg/kg,ip) cytic index?
Control - 6.64+ 1.78
EP oil 0.1 6.62+ 1.73
0.2 8.08+ 2.23**
04 7.68+ 1.29**
+ Cyclophosphamide 0.1+5.0 4.53% 0.75%%°°
0.2+5.0 6.29+ 1.09°°
04+5.0 7.25+ 1.13°°
Cyclophosphamide 5.0 3.57% 0.08%*

DCorrected phagocytic index is a constant obtained
from a formula relating the cube root K to the ratio
of body weight to the weights of the liver and spleen.
Each value represents the meant S.D. from 10 mice.
Other legends and methods are the same as in Table I
(**, p<0.01 and °°, p<0.01)

f-olg =715 B9k %% cyclophosphamide 5
mg/kg SHEFolFo] 357+ 0.8830d H|F), YH2E
AHF 0.1, 02 2 04 mi/kgel cyclophosphamide 5
mg/kg 5oL 4531 0.75, 6.29+ 1.09 2 7.25%
11308 YHAZER-F7} cyclophosphamideo] )%k
A el A EAE dxshA AR Ech
(Table X)

HYST| OlXE FB-FYYIUFEY 7
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Table XI—The effect of evening primrose(EP) oil on the serum proteins in S-RBC-challenged mice

Dose Protein Albumin Globulin .

Drug . A/G ratio
(ml/kg, p.o., mg/kg, ip.) (g/dl) (g/dD) (g/dD)

Control - 6.50% 2.00 3.79+ 0.55 3.00+ 0.75 1.26+0.73

EP oil 0.1 7.65%+ 0.78* 3.95+ 0.48** 504+ 053  0.78%0.90
0.2 7.91+ 1.30* 428+ 0.18** 5.39+ 0.47** 0.79+ 0.38*

04 6.87+ 1.31 4.36+ 0.32** 494+ 0.68** 0.88+ 047

+ Cyclophosphamide 0.1+5.0 7.22+ 1.39 4.06+ 0.33%* 444+ 057 091+ 057
0.2+5.0 8.43% 0.78%%°° 440+ 0.12%*°° 535+ 0.71**°° 0.82+0.17*

04+5.0 6.46+0.57°° 435+ 0.73** 443+ 0.53** 098+ 1.38

Cyclophosphamide 5.0 7.39+0.54 4.28+ 0.31** 4.69=+ 0.69** 091+ 045

Each value represents the mean® S.D. from 10 mice.

Other legends and methods are the same as in Table L (*, p<0.05, ** p<0.01 and °°, p<0.01)

el glelils wizmTe] 6.50% 2.00g/dIld] wla o
AxZAF 0.1 % 0.2 mi/kg FTS 7.65% 0.783}
791£ 1.30g/dI 2 ool 57 Rt =3} oy-
clophosphamide 5mg/kg w5-%ofio] 7.39+ 0.54g/
digddl w8, dAdxFA5 02 mi/kgel cyclophos-
phamide 5mg/kg -85S 843+ 0.78g/dIZ &
A Z7HE B oy, WAE2FAH 04 mi/kgol cye-
lophosphamide 5mg/kg 885972 6.46% 0.57g/
CdlE FAg s B, dARFEAR] o] =)
ol el cyclophosphamideo] 9J&t 3 2] Zchul ol x)
A7} AR A7)A 53 Hsick(Table X

Albuming=2] 7o) ¢l thxie] 379+
0.55g/dild] wls] YAZEA- 0.1, 0.2 2 0.4 mi/kg
Folwr2 7h7t 395+ 048, 4.28+0.18 3 436+ 0.32
gdiz, &3] 9H42FAF 02 ¢ 0.4 mi/kg ol
oAl A #x3t 2745 Medch 3l cyclophosphamide
5 mg/kg wHEFolgio] 4.28+ 0.31g/d/3ld H)E) 47
ZFA 0.1 mi/kgel cyclophosphamide 5 mg/kg ¥
S5 72 4062 033g/AlE F94UE HAE B
Ao, U7AZFEAR 02 2 04 ml/kge) cyclophos-
phamide 5 mg/kg ¥-&-F47-& 440+ 0129} 435+
0.73g/dI 2 <F7Fe] 2712 Ko cyclophosphamideo)
o3t albumin Fxo] ofAlEatel JFFL viA A
2at} (Table XI)

Globulin®] 7-¢, tf&7-] 3.00+ 0.75g/d/ 3] d] »)3)
HAZFAF 01, 0.2 2 04mi/kg Foivre 742
5.041 0.53, 539+ 047 H 4.94+068g/dIZ F-2]35F
S7He Bovh =8 Y282 0.2 mi/kgel cyclo-
phosphamide 5mg/kg ®-8-Fol-2 cyclophospha-

—
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mide 5mg/kg SE-FoI7Y 4.69% 0.69g/diol 3l
535+ 0.71lg/dIE |AZF =712 ¥ cyclophospha-
midesl] 93t globulin®A| &8 #=|gke] F{3ksd
t}.(Table XI)

&9, albumin3} globulin®] ¥l WaTre] 1.26+
0.73209 vla] YAEFAF 02 mi/kg FoI-2 0.79
£0.38% oA A 2ydrh 3k cyclophos-
phamide 5 mg/kg wH5For-0] 0.91% 0.4531H] B3|
AAZEAG 01, 02 2 04 mi/kgel cyclophospha-
mide 5 mg/kg ¥EFoITS 27 0.91+0.57, 0.82%
017 % 098+ 1.38% 9143 sl oF2ke) S48 N
A7 % ZE2-%7} cyclophosphamides] £1&F albuminz}
globulin®] wlofl= °d8ks ]zl E-gck(Table XI)

2

]

YAz Al o] A= linoleic acid e} y-li-
nolenic acid®] AWelA2] Fo A7} s
prostaglandin® H-7EA 2 45k Ao, 1A4Y
9] prostaglandin®  dihomo-y-linolenic acid =€
AA =51, 24194 prostaglanding arachidonic acid
RHE AAEE FA Aol

1429} prostaglandin®- dihomo-y-finolenic acid
ZHE Az el 4] cyclooxygenaseo] ]3] prostagla-
ndin Gy¢] WA=, ©| prostaglandin G,& prostag-
landin synthetaseoll 93} prostaglandin E,, prostag-
landin F, % prostaglandin D, .2 v, prostaglan-
din E;& T-lymphocyte & &A1zl o T a) wo gty
3%, dara-galdA, dxeabatd 2 cholesterol
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FEE Ak 9GS FRUW 9, 2499 AT A #A-A Forstnh 1y 4ARFAE
prostaglandin® o7} 23}x14bake]l  arachidonic 04 mi/kg FoiTel e AubH e 2 ZAE Bk

acid2%-¥] cyclooxygenase?] 4132 1o} prostagla-
ndin I, prostaglandin D,, prostaglandin F.a, prosta-
glandin E; % thromboxane A, #&H=c}
Arachidonic acid®] wjAM1E-4] prostaglandin®]
Houlkgof vlxji= QAo i3t ¥ T2 Goodwin
5992 arachidonic acid®] 15- 11p0xygenase ) AFEo)
mitogen® = Q1gF AF|w|AA L] 418 A Yt
B 3tg e, Gordon $%-& prostaglandine] lym-
phokineE¢] #¥Ag A3ty ¥ w84 v, Melmon
ZL prostaglandine] FAHAANEE A gt
Harshedt
A gl A FF¥+ arachidonic acidZ*-E9] 2
Al 9] prostaglandin-2 47 A=+ wbd, dihomo-
y-linolenic acidel# WA=+ 1499 prostaglan-
dind A AMEA E37] wel, Aol 14
A5} 241 9] prostaglandinTtd ol e E¢ 9l
ERg o2 1499 prostaglandin (53] prostaglan-

m& djo };1

din B9 ¥4 Meidow Eo 4 glon] ma
WA grlstgo] /|E ul olo] AATE YHEE
Aol gepe] mE el A87)0e FEe

A9s Ao M, AR B AEA G
natural killer cell activity, phagocyte activity, &
o) 9l cyclophosphamide] Ao v]z|
YAZZAN Gl sl AP NG 1%
bt ek,

HSHB AT A AT 918

4 9 A3

(Table IV) ol YAEFAF2] o wal vz
g gfo] Ahts]A WAoo w velgdtty A=
o}
Arthus®h-§-2
W B E
gA 5274,

}ejo

}91-313

o,
rl\z
o

- 7:}’5} “f"f—?oﬂ Sl
5}"4 Aol A
Aol o8] 5% mast cell 25
fel= hlstamme % Jeukotrieneo] T} # Eﬁé'?gl
FFEE ST, FFete) & oy
lysosomal enzyme<& —n-alff}f’% Az ukg-
e AR ® AAZFAR el "?ﬂ?‘%’"ﬂ
ArthusWh-g-o] 8-sfolEd o g Zvlshe AY
o, 3 4HdxFA 02mi/kg —rO%?%ﬂ A
Aole 2718 Byjch(Table V) o]
of Aol DA = Abd
Ase] Atmdt
H A E 2] S PAA Z(PFO) = 44 2F7)
0.1 % 0.2 mi/kg Toﬁow FRlE FhE
dovt, YHA2FAR 04mi/kg FATNAH= §2
Aol 2% Beleh(Table VD oleldt 9Az%
Aol AN AdE e FA

Jg

B} BYAE

S
=

' 94254
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N

282 prostaglandin®] anti-
body titer®} PFCuH-&-& # sl glc}= Horrobin®] 2.3
¢} prostaglandin Eyo] d4A9gAS oA 3=
Plescia 59 231'0¢] oJsted, YAZFEA-57} ara-
chidonic acid®x} 14199} prostaglandin®] ¥]-§-&
Fo{4], T-lymphocyte2] #A3tel immunoglobulin

FHe sl Adgude PAAN Aom 4
B, kol Evbe A WSS gl gl

AtsETh

HEMUAERIZE — A d Y A-(DTH) & 7
2} qlsbof 93} lymphokine 54} 3484 #halz}e]
frelel olsiA AiEe, 53] A ETL
ok Ao ogEx gl u}se
Eojake]l Zyld uwlgl DTH7F 74
Hor, 53] Ad2FAH 04ml/kg

B R

8] A £ 9] rosetteﬁi/‘j-‘g(RFc)ﬁ_ Tocell “H Al
A FE7} ZF rosette cell& BAE 4 glor} i
T-celle] Zlo] FoIgh)y =y P éﬁi—é‘x]’v
02 ¥ 04mi/kgFoiaolAy dAT 7t Bk
(Table VIII)
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o8 YA Z2ERFY AT AR 282 pro-
staglandin E,7} adenylate cyclase® &4]3}slo] A
EU cyclic AMPE Z7}41# lymphokine52] A&
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