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Effect of Dietary Fat on the Immunotoxicity of Chloramphenicol
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College of Pharmacy, Won Kwang University, Iri 510, Korea

Abstract—The effect of dietary fat on the immunotoxicity of chloramphenicol was investigated in mice,
:sensitized and challenged with sheep red blood cells. Chloramphenicol suppressed more cell-mediated imm-
unity than humoral immunity. The saturated fat diet elevated humoral and cell-mediated immunotoxicity,
whereas the unsaturated fat diet decreased humoral immunotoxicity, but elevated cell-mediated immunotox-
icity of chloramphenicol. Especially, the normal diet in saturated and unsaturated fat restored immunosup-
pressive effect of chloramphenicol compared to the saturated fat diet and the unsaturated fat diet.

Chloramphenicol > #E o REIFAET 2t HEWEHEA B #Hh o3ld FETEHNE
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Table I—Composition of experimental diet.

Dietary ingredients Carbohydrate: Protein: .~ =, 5 - . Fat:
—_— Rice powder Casein  Beef fat* Perilla oil® Salt mixture® Vitamind

Group

1. Normal diet 68 20 2.4 4.6 4 1
2. 7% Beef fat 68 <20 7.0 — 4 1
3. 15 9% Beef fat 60 20« 15.0 — 4 1
4. 7% Perilla oil 68 20 — 7.0 4 1
5. 15% Perilla oil 60 20 —s 1500, ! 4 1
a. Beef fat b. Perilla oil c. Salt mixture : Ref. 19

p/s value=0.06 p/s value=9.0 v . d, Vitamin mixture : Ref. 19

Linolenic acid=None Linolenic acid=58.3 . ..

Iodine value=40.0 Iodine value=120.0

HHA Z 540 BEBAY Y 5meg/kes B 1H 2 B & 28 ¥ 4BH iR HHs
At "

WEANS WY ERAFES MK 2 KREHY SEE Table I3 2ok, EXRAH 9 I&
Bl B 2 OfR, FEMEERY KEL F S0 #EE 2ESAoA, »ﬁ*ﬂﬂ%‘ﬁﬁ% 715,
FHEFENS 71822 9. ‘

RS B N RE—1) PR HEMEES ERke s B heparing N3 HEHRE KM
# FIES Alsevers'#i (pH 6.1)& 3t 4°Cel {77, 2BH Lifvel EMstRer A &R/
phosphate buffer saline (o]3} PBS : Gibco Lab. Co.) 2 & 3[H ¥ phidt % vt BE=
Hank’s balanced salt solution (o] &} HBSS : Gibco Lab. Co.)efl "igi#dte] o] & HiZE7RIMER (o]}
S-RBC) ez st

2) BRI ;B ¥eHES S-RBCE Makanness 520 9 | 529 #iE 2%3te] HBSSq 107
S-RBC/mle] 352 @iEstz B#EK 0. 1ml(10° S-RBOE B#@ikel E4fstd 1k BEAIZ
2 % 4H el 979 EAEEEREEAY 2x10° S-RBC/ml ¥4 0. 0§m1—‘§' Hhtste BEA

e SR 2 JEEHE—22 o EEIRS UMt M-S B BWEAZ % mOSMsd n
W 48, 56°ColA 304M FBLAZ F 4°CAA RAF, SRR

IEREAIRE SSHERS BR—4 239 MRS EEMOR e minimum essential medium
(¢]3} MEM : Gibco Lab. Co.)o] =4 2= A B (teasing) 3l #% nylon mesh® <3 3lo FE M
HshE AAsGor o] & MEMo=z 4°ColAl 3E BLMMED # LEL BREY I=%5
HBSSol A Zich. fEAERel trypan blue dye exclusion Hpio2 HREMKS £HFEHEE &
ﬁ-&}ﬁ ‘;}. 22~24)

REBAERRS| WimIE F 5 #AlE (Splenic Plaque Forming Cell : 0|5t PFC)2| #iHi—Jerne 5%
R ™) g Eie PFCiiol #sle oot o] EiEsldch 1D BERF TRk Y
2.8% agarose ¥§-¢ 45°CE FA8b9 2ff #EES] MEME ME BA3te 1.4% agarose B S
HE ¥ petri dishol] 4rEEsle] HES @4E o KSS ZAA7 # 4°Col A RE % AR
t}. 2) plating; 1.4% agarosedi 1mlE 45°CS] K koA Ao QY& # vz 45°CE il
& 2f% %5 MEM ImlS 9z, MEMe] 283 S-RBC 0.1ml (2x10° S-RBC) "2 RN 3
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T 0.1ml(10° celD & fnstel FA] BANG #% F1AE HBu Ao HiEsle W mrEC. 37°C
ol 4 1 #@EAIZ % MEMo 2 104} 3] 43 guinea pig serum (Gibco Lab. Co D 2mlE st
o |47 vhe 37°Cel A 304 FEY % Aoz PFCE HEsid o).

R ARAEC| Rosette FZm#RAE (015t RFC)2| #H®™ — Ml 35 0.25ml (5x10° cell) 9}
S-RBCH-fo] 0.26ml (5107 S-RBC) & #4&, 200g2 1250 BLE 9 4°Col A 2850 (B
® 2Ad23A 5o HE#AZ e 2 1ES MERER =3, EEMEY S-RBC 3@
L 43 # s RFC2 Hgagon & Kol %3l Estgo).

No. of rosette forming cell
total cell counted X viability

FRMEK FBERM S BB P22 —1) AImEREEE 28 (hemagglutination titer : o] 5+ HA
titer) 9} JIZE ; microtitration tray(Nunclon Chemical Co.) & FIf, % EHEM= LH LB
fEfE] FBhL Mii% 0.025mlE HBSSz 2f% %% Ffgstz, ol7l<] HBSSe| i3 0.5% S-RBC
0.025mlE Z WA 37°Col ISKERD HiBR ohS, kS Yoz MY B REES 2 0
He SRMBMEERES st ot

2) FRIuERYE M (E (hemolysin titer : o] 3} HY titer)®] J%E ; M%) HB 2 S-RBCE 919 A
—3tAl st o=, & wello] 205 FES %88 (guinea pig complement) 0.025mlE fogk ohe
37°Cell 1fd fEste] WMnEE HWEstz, ol & 4°Co] 24 MBS BE 2IHEsIR oA,
°of # EEEME dov)E MY REAREES = miFd WHRE= ota.

EBEIEARE A e —S-RBCHiE ] #3F Arthus 9 JEIEHBEKHE (delayed type hypersensitivity;
ol3t DTH) 2 ] 59 Jjikol| whel EREMEIRKME (foot pad swelling test) 2EES st ch
& S-RBC RfE 48 #ol 259 AM#HMERS KAl PBSel i3 20% S-RBC 0.05ml(1x

10® S-RBC/mouse) & #i€ 1E45te] 38R0 #o] Arthus REES, 24R5[E #o] DTHRES micro-
caliper (0.0lmm) 2 JEsI= #HiE w4 §igES] BB S & ik, ohest o] Rt B

JEBE FEARIS B (foot pad swelling index) = E%{&;gmfi{ﬁﬁ%ﬂ X 100

% of rosette= X 100

REERI R

MRMRS| BmIE MK AR 0IXE BEIERAR S-RBCo it wmit MRS M
Kegel A IgM EMREE MBS BE, afferent limbol A WEHLBE S FEIE HEow &
EEol A& Table IIo] 4] ¥ uhel o] FEHAMHRN Hald MMEYH AERES 2@IAE &
=7 ghovt 4ol A FESA B ete #ERMRGe] Minstel wel chloramphenicole] Rk
< @inAZlen, TEfE AEES 2BAAE Binstgod 48 2 285 geos na
ol FeuffERso] suppressor T celle] RIS o7 3le #yiige] #®Mmol =2} helper T celle]
fER = #Mifiste] chloramphenicole] BMREE BH-S k7 A7 Aoz Ee=r

[REEAERES| Rosettelzp; #BARGI DIX|= WEW—EMEIES rosettef K2 Back 52 o i 520
of f&3tw T cell 3 B cell, KAMIIT =5 rosetteE K & 4 ot F% 3139 S-RBCs
o rosette= % 66%7F T celle]m veix& Bcell 2 kafifzete it oizbs] 3 39
rosettef/ X MiffEel WE-S THEM ¥ ozt BiFol BifslE KAME WEHiEk ¥ ¢ 9
ot & EHRIA £ Table Il A ¥ wle} zko] chloramphenicol #YEREf) E#AHR Ht
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Table II—Effect of dietary fat on_PFC of cells.

2 weeks 4 weeks
Group
PFC/108 spleen cell PFC(x10%) /spleen PFC/108 spleen cell PFC(x10®)/spleen
Normal diet only 707205 89114 780210 10318
CM+Normal diet 405+ 98 69113 324+ 83 48112
CM+7% Beef fat 371+ 78 73£15 75% 14%* 17+ 2**
CM+-15% Beef fat 360+ 83 55+12 136+ 29** 18+ 3**
CM+-7% Perilla oil 600 110%* 119+21** 320+ 79 47+11
CM+15% Perilla oil 595+ 180* 106 £31* 3414100 4312

Each value represents the mean=+s.e of 7~8 mice. Significant difference from the CM+Normal
diet group. (*, p<C0.05 and **, p<{0.01)

Table III—Effect of dietary fat on RFC of spleen cells.

Group 2 weeks RF C (%) 4 weeks RF C (%)

Normal diet only 21.2%5.6 19.543.9
CM+Normal diet 15.5+3.1 11.56+1.7
CM+7% Beef fat 10. 142, 2%* 9.1+2.3
CM+15% Beef fat 10. 442, 7%* 8.4+0. 4*
CM+7% Perilla oil 12.3%2.8 13.9£3.7
CM+15% Perilla oil 14. 4+2.9 11.2%3.1

Mice were intracutaneously challenged with 10® S-RBC 4 days after sensitization. On day 5, the
RFC assay was performed.

_ __No. of rosette forming cell
RFC%= Total cell counted X 9% viabillity *100

Each value represents the meanzs.e of 7~8 mice. Significant difference from the CM + Normal
diet group. (*, p<{0.05 and **, p<{0.01)

o B#EY W& 2ol chloramphenicole] THil 2 k&M fEFHE MHT Aoz AR,
g BANRRS REEEEY EFRERN a3t & SR A glo] FESM Edstd 2 Bk
< A oH, FHFIEH AR FET #£7) 9 222 w59 chloramphenicole] S-RBC
o BET & dv HEREC) B == MEMHo R (FASY helper T cell#e] HHfEME W
DA R B

Fmk BERM H BORMO 0lxl= BE—0F] £E Fil8 2 Bnile &E R 3
o RR DIl MRS EEE = MBI KEoE BE = BhE 4o BRlH, M
FE—iig KES <A MHET & de 188 ez meb BE FlBd HRE WEste ¢
de] FiFslz gleh. Table IVol A n& uhst zEo] & TEgelA & MFNEY RENHE = #HEE
4 el Mindtel whel WAEtd, ol WIMEE WK MRES ®Ast 23 HE A= H#lg
£ MRS Bl B il FES Bl BET Aoz A4EA, W FTEM R A
B 2B E 7 Emdtg el ol suppressor T celle] #Miflell o3t fufg & MM B
el =& Aoz Ei=o
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Table IV—Effect of dietary fat on hemagglutinin and hemolysin production.

2 weeks 4 weeks
Group
HA titer HY titer HA titer HY titerlos:
Normal diet only 4.67+0. 47 6. 334:0. 47 4.2510. 50 6.00+0. 51
CM+-Normal diet 4. 6740. 47 5.8340. 89 4.63%0. 38 5.254-0. 50
CM+7% Beef fat 4.5040. 50 5. 174-0. 89 5.00:0. 25 4.384:0.13
CM+15% Beef fat 4.00+£0. 63% 5.1740. 86 3.75£0. 10** 3. 750. 10**
CM+7% Perilla oil 4.3340.94 5.504:1. 25 4.88+40.13 5.38=+0. 38
CM+15% Perilla oil 6. 00%0. 75%* 7.00x1. 19%* 4.2530.75 4.7540. 25

Each value represents the mean-s.e (logy) of 7—8 mice. Significant difference from the CM+
Normal diet group. (*, p<{0.05 and **, p<0.01)

Table V—Effect of dietary fat on Arthus reaction and DTH.

2 weeks 4 weeks
Group
Arthus DTH Arthus DTH

Normal diet only 22.04x3.2 17.0844. 2 20.81*4.2 18.50+£3.8
CM+Normal diet 18.47+3.3 15.84+3.1 18.81+2.5 16.81+3.8
CM+7% Beef fat 13.34%2.7* 12.154:3. 4 14. 2842.2* 11,5644, o**
CM+15% Beef fat 13. 6543.9* 11.07£2. 7% 15.18+0. 2* 13.5041. 7%
CM+7% Perilla oil 13. 083, 2%* 12. 47+1.9* 11. 7534, 2%* 12.624-1. 7**
CM+15% Perilla oil 13. 042, O** 12.82+2.8 11. 50+4. 5** 10. 013, 7%*

Mice were intravenously sensitized with 10° S-RBC and given a challenge injection with 10% S-RBC
into the left hind foot pad 4 days after the sensitizations. Foot pad swelling was measured at 4 hours
and 24 hours after the challenge.

FPSI= thickness of foot pad : after challenge—before challenge x 100
thickness of foot pad before challenge

At 4 hour FPSI was the Arthus reaction and 24 hour FPSI was DTH.

Each value represents the mean-ts.e of 7~8 mice. Significant difference from the CM-+ Normal

diet group. (*, p<{0.05 and **, p<0.01)

ERIEREEO 0|x|s BB Arthus KRS BF HEol slold #HREsH B Bkde
S EIERT PUR—58 HIATES Wl So) #5469 EASTES &40 2 #Hs) = lysosomal
enzymeso] % RMMARA A JRE ] BRIl Mk WI, BT Sol et pam
WA BEE BEoR, K HElAE Table Vold ni ulsh o] Eg MERfe] Hoebol
Z gl A WA Eor ol [mEkY WMol EEE Aoz EEEc. @x DTHE aferent
limb5} efferent limbo) A THESK % KAMIMA Belops lymphokines 59 fLH) @immT-o)
ol o1 Ao MMMLRL] T KED AT Aok oUW WEIA 4 HR EE
Table Vol 4 2¥ uhs} o] 2Bl % AR el BES B/ dgos 5 48
oA S Mol fufn W RERES B8 MOl MYl wheb RS WAZ
. old ¥ RRE Mol B MR R FHUR MBSkl MBS MHshe, mA 2 Twfg
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Bkl $FR B Kild o fFRE WMAA2 = dvhe Weyman'® 9] @il —FK3ha, & I8
B il o3 MEfaREE #Ele Kollmorgen™o] fésols —FKael. =3 e REH
ol Aol |t mHl fERS Mertin'® Fo #4ER v Fo] RN st #ind cyclic
AMP9] {gfiel &3 Aoz Bk,

A ER SR 0S8 o Higm, suEEE FRSEE 2 By mE fFE, H39 &6
Jeihe]l #E 2 RGE =F K A8 uAE EE Fd dsid o$ FyPddstz AE5HA
Wast Bisoor & Aoz A=

& B

379 BEHEC] ¥EE v A& chloramphenicole] &2 50mg/kg/day (i.p.) LlEeo]lglen,
¥ MRtk RES MHEIstEch.  chloramphenicole] BEEF M) #fn 9 FEfMigl 0FH &
tesle] 2B AR R WERES] |inel oek SfiEl AT BRERE FhS BEES HiEA

Horn, MRERE BES FT Az TEREY fRfic BHEEEE BES THEide
o, MR S Az
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