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W) OEEUE. INATH 04 752 bl (fFaKIZkR) €728 Ed. HHICA
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THE. ETM). RE. B (HTE. BE). NG (F2iEE. Z26. 1B . KB (8§
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141, 5,000 ppm #£ic 141, 15,000 ppm #£ic 1 4, 50,000 ppm #Eic 4 fl, JRh &
H (£72+) @D N7z, Mo IR 5], 5,000 ppm # i 5 . 15,000 ppm
i 5 1. 50,000 ppm AL 6 . M 5,000 ppm HEiZ 17 F vk (£73+) 23
W oie, HEDOXRIEEIC 1], Hd 50,000 ppm FEiC 2 Y v ey (14) HED
bz, Wi, REE. vee ) ) =75 viduInb@EO oNinh oz,
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M AR E R % Table 3 12/~ 3, KD 50,000 ppm #EIC 5T PLT D H E 7n
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My A LA % Tabled I8 3, kD 15,000 ppm #2> & AST 5 X Y ALP @
FELREMEBED iz, 50,000 ppm#HTIEF TP X P ALB O FE & =fE & ALT
DHEERIKMERED b7, Mo 50,000 ppm FEClE BUN O FE & EifiE & ALP 5 X
CTeoRAERKELRD b,

6.6.1 Z2EE=

R EN IR ER % Table 5 iIC/Rd, REEEICOWT, ML b ic
50, 000ppm B CHE R EDKMELRD b iz, EasE = HE clx. ko 50,000
ppm B IC BV TR O M EE O HE A o B L CHNEREORE &
o, B oM EEOF B R NAFED S vz, Mo 5,000 ppm # & 50, 000 ppm
TP D . 50, 000ppm #E T B O EREOHE AR MABAD &N iz,
50, 000ppm # Tk, EHIE DM EEOMDBED 6z,
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FIMIREICE M L 2RI IC B T, MM b IRy e £ 5 Bl S 5 Z281E
IR0 LN o T2, RERMAR AR QRS E, I 50, 000 ppm % 5.5 © B ik 1<
WL ERME ERICE T 2REOMTHEOMBMNED b, ZOMORE -
HAR I I Tl HARFE A AL 230 I ) O° 50, 000 ppm #ECHLA S N7z b D D,
Mt BB R B LRRAD ONE o7, LT v b ay-2 07 ) viitki v
7z G AR F R Rt D KSR . B IBOEALRME LRI B W TR ® b L i I
BLTHERIG»RD btz (Fig2) o Lo Lads, GREMBLAmTFiEic X
Lay-27u7Y)vitED iz To72& 2 A, 50,000 ppmBEiICE T B aay-7' 1
7Y VIREDOHL 2 AEMIERED bk h o7z (Table 7) o

7 ERKOE®
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b,
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PRI <1k, MEHEE DicRER (£, 1+, 2+) OHE DKL ERH THD b
Nrzh, MEALERE s CERERFICEAT 22z R &, $2HRKF
HHrZobhThwIerbBEYNERIZLVWEEX LN, OTRTOD
ek D mHAERE L HI 7 b IR (E~3+) O HGE & Mo K BERE 1 61, #E o 50, 000
ppmEE2BliIc BT Y v ey (1+) OHEDOHEELIRD b iz, HEKFEEL
RLZEDPLBEFNERIZLVEEZEX LN,

MR clk. #o 50,000 ppm BEiIc B WM OB E R FERR 57
25, AR X ORMERFZ AT X — 2 -0 R &, iz & OEMERICE L
T BE T 2 REAM TN AL IZEe b, ARKEFEIR AV & h
b, HEMENERIZ L EHEL -,

MmiE A LR i, HoD 50,000 ppm B iC BT AST, ALT 5 X VAP 0 f5
BEAKME, ALB O FEAGERRD b2, FHEEZ RTELE oL Tdh
528, WEMABEIRECSTOFMICZ LA TR nwI Eh b, &
HFHERIZ LMW LA, £/, HETIITP L ABOEELR LEIED S
Wiz, WHEABERE ST INLDHERK E A2 E{LiIEALN TRV &
25, BFER AL & HIWT L 72, M@ 50, 000ppm #EC % BUN O & 75 Efl 2532 o
b, BHEMEETRET 2 CREDZ LA, MBEEELRBTI2HAD 2w
Tl OEMFNERIZ LV EHW I N, ARETIZTES X WALP 0 H = 2K
ERED N2, FHEEZRTEL B0 ElTd 5 b, FHEMMRENR
BBV TDHOINOLDFERERBZENITZAONTVARWT b, FHFENERE
FZ LT L 72,

B EE T3 D 50,000 ppm #F THAK D #axt s X OCHXN EE O F = R BN,
it > 50, 000 ppm Bt X 85, 000 ppm BE TP N EE O H E R BINARD &
N7z, ML ARE TS CFHEEZRE T 2210 IEE b g, MR
FRBFLCBCTONEICELEa LN T RN Ehb, FEEENEREIZ LY
& HIMT L 7z, ffE > 50,000 ppm #f < ik D . #fE > 50,000 ppm Ff T i3 B D
HEOWMAD R LN, HNERICENMIT RV L2 OREZLICER S 24
fbe#Ez o7, D 50,000 pom BECIREHOHENEROEEAMMNAED bh
A, HEMBEER v L2 b HBEEENERRIZ LW EEZONE, —T.,
@ 50, 000 ppm #f T 1L B D FHN EH R OFZ LM ED S d, [FIHFECIL AR
BrEcsdsirmotHslon-zcers, ChHEOLLOBEERSELN
oo TNOLDWTHIIHET v PORTAHALNZZ DD, a2 07 Y VEEOH
a2 17 Y VHURIC X B REMB AR e 2 N L A IR L T
50,000 ppm BEIC BT o2 0 7Y v ORI D bNEdh o2l b, BT
OBl o207 ) VHUHOHERICKL D LFEZ LN,
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ko & sy, Mo F344 5 » + i 0 ppm, 5, 000 ppm. 15, 000 ppm. 50, 000 ppm
DHETINT % 90 HREREEHRSG L 2 AREERIC B W»C, MM L b 50, 000 ppm
BEC UL AR NINHI 2028 & 4L, KD 50, 000 ppm BE 0 B < 137 T o B 2322
oMz, Lo T, KRBOLUETICBT 3 I 7o EHEERIZ, M & D
S HE T % 15,000 ppm (B : 0.85g/kg BW/day . M : 0.95 g/Kg BW/day)
& HIMr X 7z,

8 ZE XA
1. B oL etticB+ 268k 7y F2Hw72 v 70 90 HEAERE N

s teats  mREo 2w o i (T

 BEY I )
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Table 1. Food consumption and intake of myrrh of F344 rats treated with myrrh for 90 days.

Dose of myrrh No. of animals Food consumption Mean daily intake of myrrh Total intake of myrrh
(ppm) examined (g/rat/day) (g/kg BW/day) (g/kg BW)

Males

0 10 14.23 (57.74)" 0.00 0.00
5,000 10 14.11 (57.44) 0.29 3.73
15,000 10 14.02 (56.95) 0.85 11.10
50,000 10 14.16 (59.95) 3.00 38.97
Females

0 10 9.73 (62.27) 0.00 0.00
5,000 10 9.42 (62.71) 0.31 4.08
15,000 10 9.81 (63.62) 0.95 12.41
50,000 10 9.66 (64.37) 3.22 41.84

"Values in parentheses are for food consumption calculated as g/kg BW/day.

Abbreveations:BW;body weight.
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Table 2. Urinalysis data in F344 rats treated with myrrh.
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Table 3. Hematology data for F344 rats treated with myrrh for 90 days.

Myrrh

0 ppm 5,000 ppm 15,000 ppm 50,000 ppm
Males
No. of animals examined 10 10 10 10
WBC (10%/uL) 3.8+0.7° 3.6+0.7 3.6+09 3.8+0.3
RBC (10%uL) 9.1+0.3 9.1+£0.2 9.0£0.1 9.1+0.1
HGB (g/dL) 14.9+0.4 14.8+0.3 14.7+0.3 14.9+0.3
HCT (%) 432+1.1 432+ 1.7 42.8+0.8 43.6+0.9
MCV 1) 47.6+0.4 47.2+0.4 47.8+0.5 47.9+0.5
MCH (pg) 16.4+0.2 16.3+0.2 16.4+0.2 16.4+0.1
MCHM  (g/dL) 34.5+0.3 34.5+0.2 342+0.2 34.2+0.2
PLT (10%/uL) 583.4+£22.7 609.5 +38.6 604.7 £25.5 617.1 £16.3*
RET (%) 2.3+0.2 23+0.2 23+0.2 2.2+0.1
Differential leukocyte counts
Neutrophils (%) 22.4+£5.6 25.5+4.8 24.1+5.2 24.6 £5.6
Lymphocytc (%) 72.0+6.8 68.4+5.6 70.1+6.0 69.8+5.9
Monocytes (%) 42+1.1 4.6+1.1 43+1.1 4.0+0.9
Esosinophils (%) 1.0£0.3 1.1£0.3 1.2+04 1.3+0.3
Basophils (%) 0.4+£0.1 0.4+0.1 0.3+0.1 0.4+0.1
Females
No. of animals ~ examined 10 10 9 10
WBC (10°/uL) 33+0.7 33+0.6 32+04 3.5+04
RBC (10%/uL) 8.8+0.3 8.8+0.1 8.8+0.1 8.7+0.2
HGB (g/dL) 155+0.5 15.5+0.2 15.5+0.3 15.3+0.4
HCT (%) 453 +1.4 452+0.5 454+0.8 44.7£1.2
MCV 1) 51.5+0.3 51.6+0.3 51.8+0.3 51.6+0.2
MCH (pg) 17.7+0.2 17.7+0.1 17.7+0.1 17.7+0.1
MCHM (g/dL) 343+03 343+0.3 342402 34.3+0.1
PLT (10°/uL) 621.8 +£52.6 578.9 +43.3 659.6 +43.9 662.7+72.7
RET (%) 2.1+0.2 22+0.3 23+03 2.3+£0.3
Differential leukocyte counts
Neutrophils (%) 19.8+3.2 19.3+2.4 18.5+3.2 17.1+£2.8
Lymphocyte (%) 75.7+3.3 75.6+2.3 76.7+3.5 78.1+2.7
Monocytes (%) 32+0.4 3.6+0.4 33+0.7 33+0.3
Esosinophils (%) 1.1£0.3 1.2+0.3 1.1+0.4 1.2+0.2
Basophils (%) 0.2+0.2 0.3+0.1 0.3+0.1 0.3+0.1

* Values are means £ SDs.
°: Number of effective animals was reduced to nine for due to the failure of blood sampling.
* **: Significantly different from the controls at p<0.05 and p<0.01,respectively (Dunnett's test)
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Table 4. Serum biochemistry data for F344 rats treated with

myrrh for 90 days.

0 ppm 5,000 ppm 15,000 ppm 50,000 ppm
Males
No.of animals examined 10 10 10 10
TP (g/dL) 6.3+£0.2" 64+ 0.1 63+ 02 6.7+ 0.1%*
ALB (g/dL) 43+0.1 43+ 0.1 43+ 0.1 4.5+ 0.0%
A/G 2.1+0.1 20+ 0.1 2.1+ 0.1 2.1+ 0.1
BUN (mg/dL) 19.5+2.1 19.8+ 1.1 19.1+ L5 20.1 + 1.7
CRE (mg/dL) 0.36+0.02 0.36 = 0.02 0.35+ 0.02 0.35+ 0.01
Na (mEg/L) 142.7+1.0 142.8 + 0.8 1426+ 14 142.8 = 0.8
K (mEg/L) 42+0.1 42+ 02 4.1+ 0.2 4.1+ 0.2
Cl (mEq/L) 103.2+1.2 102.7 + 0.6 103.3+ 1.0 102.4 + 1.0
Ca (mEqg/L) 10.5+0.1 10.6 £ 0.2 10.6 = 0.2 10.7 = 0.1
P (mEqg/L) 49+04 47+ 0.6 51+ 0.8 52+ 0.6
AST (IU/L) 107.3+12.8 944+ 10.1 87.8 + 21.9* 69.9 = 7.9%
ALT (IU/L) 57.5+7.6 522+ 4.6 52.8+ 189 39.1 + 3.4%
ALP (IU/L) 377.4+24.9 363.6 £ 34.1 344.0 £ 26.1** 337.0 £ 10.4*
v-GT <3 <3 <3 <3
T-CHO (mg/dL) 60.0+7.6 62.8 + 8.0 60.6 = 3.0 62.7+ 5.1
T-BIL (mg/dL) 0.044+0.010 0.043 = 0.012 0.045 + 0.005 0.038 + 0.006
TG (mg/dL) 77.5+21.5 89.4+ 29.5 76.3 + 32.6 59.6 + 22.6
GLU (mg/dL) 147.7+20.5 147.0 £ 14.1 148.0 + 17.5 1424+ 17.6
Females
No.of animals examined 10 10 9° 10
TP (g/dL) 6.4+0.2 64+ 0.2 63+ 0.1 6.5+ 0.2
ALB (g/dL) 44+0.2 45+ 0.1 44+ 0.1 45+ 0.1
A/G 2.3+0.1 23+ 0.1 23+ 0.8 23+ 09
BUN (mg/dL) 18.1£1.0 182+ 1.1 173+ 1.7 20.3 + 2.9*%
CRE (mg/dL) 0.35+0.02 0.33 + 0.01 0.34 + 0.05 0.39 + 0.17
Na (mEg/L) 142.7+1.3 1423+ 0.8 143.1+ 0.8 142.3 £ 0.7
K (mEg/L) 4.0+0.2 39+ 0.2 39+ 0.1 4.1+ 03
Cl (mEqg/L) 103.7+1.5 103.3+ 0.5 105.0 £ 1.2* 104.1 + 0.9
Ca (mEqg/L) 10.4£0.2 10.5+ 0.1 104+ 0.1 10.5+ 0.1
P (mEg/L) 52+0.2 5.1+ 04 51+ 04 53+ 05
AST (IU/L) 78.3+10.7 762+ 89 728+ 4.7 71.6 £ 9.0
ALT (IU/L) 332+52 344+ 29 33.0+ 3.7 31.0+ 4.2
ALP (IU/L) 259.0+18.8 2502 £ 23.6 242.6 = 19.0 216.0 £ 18.7**
v-GT <3 <3 <3 <3
T-CHO (mg/dL) 88.1+10.0 86.8+ 7.5 924+ 6.7 90.9 + 8.2
T-BIL (mg/dL) 0.051+0.013 0.053 = 0.009 0.042 + 0.007 0.038 + 0.010
TG (mg/dL) 36.4+9.9 347+ 89 31.3+ 8.6 28.7 + 6.4*
GLU (mg/dL) 117.9+16.7 1154+ 12.2 126.1 + 14.5 129.3 + 15.8

* Values are means + SDs.

®: Number of effective animals was reduced to for due to the failure of blood sampling.
* **: Significantly different from the controls at p<0.05 and p<0.01,respectively (Dunnett's test)
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Table 5. Body and organ weights data for F344 rats treated with myrrh for 90 days.

Myrrh
0 ppm 5,000 ppm 15,000 ppm 50,000 ppm
No.of animals 10 10 10 10
Males
No.of animals examined 10 10 10 10
Body weight (2 300.3 +12.8" 303.0+£16.5 303.9+14.9 285.3 £8.0%
Brain (2 1.95+0.03 1.95+0.04 1.96 +£0.04 1.94+0.03
(g/100gBW) 0.65 +0.02 0.64+0.03 0.65+0.03 0.68 £0.02
Thymus (2 0.17+0.03 0.17+0.03 0.17+0.03 0.17 £0.02
(g/100gBW) 0.06 +0.01 0.06 +0.01 0.06 +0.01 0.06 +0.01
Heart (2 0.87 +£0.04 0.89+0.07 0.88 £0.06 0.85+0.05
(g/100gBW) 0.29+0.01 0.29 +0.02 0.29 £0.02 0.30 £0.02
Spleen (2 0.62 +0.06 0.62 +0.06 0.61 +£0.03 0.56 +0.02*
(g/100gBW) 0.20 +0.02 0.20+0.02 0.20 +£0.01 0.20 +£0.01
Liver (2 6.80 +0.38 6.93 +£0.55 7.01 +£0.40 7.35 +£0.39*
(g/100gBW) 2.26+0.07 2.29+0.08 2.31+0.07 2.57 £0.08**
Kidney (2 1.77+0.10 1.80+0.10 1.80+0.10 1.81+0.10
(g/100gBW) 0.59 +0.03 0.59 +0.02 0.59 £0.04 0.63 £0.03*
Lung (g) 0.89 +0.06 0.88 +0.05 0.88 £0.07 0.82£0.09
(g/100gBW) 0.30+0.02 0.29+0.02 0.29 +0.02 0.29+0.03
Testes (2 3.00+0.06 2.94+0.20 2.96+0.19 2.87+0.29
(g/100gBW) 1.00£0.03 0.97+0.01 0.97 £0.06 1.01 +£0.08
Adrenal (g) 0.032 £0.007 0.028 +0.008 0.029 +0.004 0.035 +0.008
(mg/100gBW) 10.74 £2.46 9.32+£2.59 9.55+1.21 12.23 £2.63
Pitutiary () 0.009 +0.002 0.008 +0.001 0.009 +0.001 0.009 +0.001
(mg/100gBW) 2.92 +0.60 2.71+0.43 2.80+0.39 2.99+0.32
Thyroid (2) 0.018 +£0.003 0.015 +0.001 0.016 +0.002 0.019 +0.002
(mg/100gBW) 5.93+1.15 5.07+0.71 5.25+0.66 6.64 +0.80
Salivary glands (2 0.57 +0.05 0.57 +0.05 0.57+0.03 0.58 £0.07
(g/100gBW) 0.19+0.02 0.19+0.02 0.19+0.01 0.20 +0.02
Seminal vesicle (2 1.10 +0.06 1.06 +0.12 1.13+0.11 1.04+0.16
(g/100gBW) 0.37+0.03 0.35+0.04 0.37 +£0.03 0.36+0.05
Prostate (2 0.74 +0.06 0.77 +0.08 0.70 +0.09 0.73+0.11
(g/100gBW) 0.25 +0.02 0.25+0.02 0.23 +£0.03 0.26 +0.04
Females
No.of animals examined 10 10 10 10
Body weight (2) 177.0+6.2 170.0 £9.2 175.9+6.2 167.3 £8.2*%
Brain (2 1.82+0.04 1.82+£0.08 1.83+0.04 1.80+0.05
(g/100gBW) 1.03 £0.05 1.07 £0.06 1.04+0.04 1.08 £0.04
Thymus (2 0.16 +0.02 0.16 +0.02 0.17 +£0.03 0.14+0.05
(g/100gBW) 0.09 +0.01 0.10+0.01 0.10 +£0.02 0.09+0.03
Heart (2 0.59 +0.03 0.57 +0.03 0.58 +0.04 0.57+0.03
(g/100gBW) 0.33 +0.02 0.33 +£0.02 0.33£0.02 0.34+0.02
Spleen (g) 0.41+0.03 0.39+0.02 0.40+0.03 0.41 £0.08
(g/100gBW) 0.23+0.02 0.23+0.01 0.22+0.01 0.25+0.05
Liver (2 3.79+0.16 3.67+0.26 3.85+0.15 3.99+0.24
(g/100gBW) 2.14+0.13 2.16 £0.09** 2.19+0.04 2.39 +£0.09%*
Kidneys () 1.10+0.03 1.07 £0.05 1.11+0.05 1.11+£0.07
(g/100gBW) 0.62+0.03 0.63 +0.02 0.63 £0.02 0.67 £0.02%*
Lung (2) 0.67 +£0.05 0.66 +0.07 0.67 +£0.04 0.69 +0.07
(g/100gBW) 0.38+0.03 0.39+0.05 0.38 £0.02 0.41 £0.03
Ovaries (2) 0.051+£0.011 0.057 £0.010 0.056 +0.012 0.050 +0.015
(mg/100gBW) 28.81 £5.85 33.27+5.86 31.95+£7.02 29.70 £8.18
Adrenals (2) 0.039 +0.005 0.039 +0.006 0.036 +0.004 0.032 £ 0.004**
(mg/100gBW) 22.01 £3.10 23.12+£2.90 20.58 £1.92 19.14 £2.36
Pitutiary (2 0.013 +£0.001 0.023 £0.032 0.012 +0.002 0.011 +0.001
(mg/100gBW) 7.29 +0.62 7.43+1.24 6.70+1.08 6.67 +£0.61
Thyroid (€] 0.011 +0.002 0.012 +0.002 0.012 +0.002 0.012 +0.002
(mg/100gBW) 6.49 +1.08 7.00+1.16 6.89 +0.87 7.24+1.48
Salivary glands (€3] 0.42+0.03 0.42 +0.02 0.43 +0.01 0.42 £0.02
(g/100gBW) 0.24 +0.02 0.25+0.01 0.24 +0.01 0.25+0.01

“Values are means + SDs.
* **Significantly different from the controls at p<0.05 and p<0.01,respectively (Dunnett’ s test)

Pitutiary, Thyroid,Salivary gland,Seminal vesicle,Prostate:tomesure organ weight after foemalin fixed.
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Table 6. Histopathlogical findings for F344 rats treated with myrrh for 90 days.

Male Female
Oppm 5,000 ppm 15,000 ppm 50,000 ppm Oppm 5,000 ppm 15,000 ppm 50,000 ppm

Number of animals 10 10 10 10 10 10 10 10
Liver

Sinusoidal dilatation, minimal 0 0 0 1 0 0 0 0

Microglanuloma, minimal 0 0 0 0 1 1 0 0
Kidney

Hyalin droplet, proximal tubule, slight 0 2 1 S5* 0 0 0 0
Heart

Myocardial degeneration / mononuclear cell infiltration, minimal 2 - - 2 0 - - 0
Pituitary

Cyst, pars distails 1 - - 1 0 - - 0
Testes

Atrophy, tubular, unilateral 0 - - 1
Harderian gland

Infiltrate, inflammatory cell, lymphocytic 0 - - 0 1 - - 0

*; Significantly different from the control at p<0.05 (Fisher's exact test)

Table 7. ow—Globulin accumulation analyzed by immunohistochemical staining in the
kidney of F344 rats treated with myrrh for 90 days.

Male
Oppm 5,000 ppm 15,000 ppm 50,000 ppm
Number of animals 10 10 10 10
alpy-globulin accumulation, very slight 5 4 3 5
oLzy-globulin accumulation, slight 5 6 7 5
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Fig. 1. Body weight curves for male and female F344 rats treated with myrrh for 90 days.
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Fig. 2. Daily food intake for male and female F344 rats treated with myrrh for 90 days.
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Fig. 3. Histopathological feature in the kidney of F344 rats treated with myrrh for 90 days.
Arrows show positive immunohistochemical staining for oz—globulin.
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Appendix 1. Defected organs in histopathological examination in F344 rats treated with
myrrh for 90 days.

Male Female
Organs Control 50,000 ppm Control 50,000 ppm
Mediastinal lymph nodes 3 1 3 2
Zymbal’s gland 0 1 2 1
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