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Abstract: [Objective] The objective of this study was to provide a theoretical reference for breeding disease diagnosis and
mitigation measures for goats under high temperature and high humidity condition. This study was carried out to investigate the
effects of temperature and relative humidity (RH) on growth performance, routine urine, blood routine and serum biophysiological-
biochemical indexes in goats. [Method] According to 4x4 factorial design of four temperatures (26°C, 30°C, 34°C and 38°C ) and
four RH levels (35%, 50%, 65% and 80%), eight goats of one and a half years old from first filial generation of healthy Boer goat x
Sannen dairy goat with similar body weight were allotted, and randomly divided into 2 groups (each group contained four replicates
with one goat per replicate). The adjustment period lasted for 30 days in the natural environment. The experiment period of every
group was 5 days and was treated 24 hours a day. And the experiment was carried out by turns in artificial environment chambers
according to the processing method. Every goat’s weight was recorded before and after trial begin, and feed intake and water intake
were also recorded every day. On days 3 and 5, blood was drawn from the jugular vein to determine the blood routine, and the serum
samples were used to determine the serum indexes. Data were analyzed using IBM SPSS Statistics 21.0 software. [Result] (1) The
interaction of temperature and RH significantly affected average daily feed intake (ADFI) and average daily water intake (ADWI)
(P<<0.05), but no significantly affected on average daily gain (ADG), weight ratio and blood routine indexes (P>>0.05). ADG of
goats at every treatment group of 38°C  was significantly lower than that at every treatment group of 26°C (P<<0.05). ADFI of goats
at 38°C was significantly lower than that at 26°C and 30°C (P<C0.05). The white blood cell counts (WBC) of goats at 65% and
80% RH were significantly lower than those at 35% RH (P<<0.05). (2) On day 3, the interaction of temperature and RH significantly
affected content of potassium (K), activity of alanine aminotransferase (ALT), and aspertate aminotransferase (AST) in serum of
goats (P<<0.05). The content of K in serum of goats at 38°C and 80% RH was significantly lower than that at other groups (P<<0.05).
The glucose (GLU), globulin (GLO), urea nitrogen (BUN), calcium (Ca) and alkaline phosphatase (ALP) in serum of goats at 38°C
was significantly lower than that at 26°C and 30°C (P<<0.05). The GLU and BUN in serum of goats at 80% RH was significantly
lower than that at 35% RH (P<<0.05). On the day 5, the interaction of temperature and RH significantly affected content of total
protein (TP), albumin (ALB), GLO, BUN, Ca, K, phosphorus (P), sodium (Na) and activity of lactate dehydrogenase (LDH) in serum
of goats (P<<0.05). The GLU, chlorine (Cl), ALT, AST, ALP and creatine kinase (CK) in serum of goats at 34 and 38°C was
significantly lower than that at 26°C (P<<0.05). The GLU and Cl in serum of goats at 60% and 80% RH were significantly lower than
those at 35% RH (P<<0.05). (3) On the day 3 and 5, the concentrations of total antioxidant capacity (T-AOC), superoxide dismutase
(SOD), glutathione peroxidase (GSH-Px) and catalsae (CAT) in serum of goats at 38°C, 80% and 38°C, 65% were significantly lower
than those at every group at 26°C (P<<0.05). The concentration of malonaldehyde (MDA) in serum of goats at 34 and 38°C was
significantly higher than that at 26°C (P<<0.05).(4)As the temperature rose, the ADFI, ADG, TP, GLO, BUN, GLU, ALT, T-AOC,
SOD and CAT in serum were deceased, but average daily water intake and MDA in serum were risen. As the RH rose, the ADFI,
GLU, Cl, T-AOC and GSH-Px in serum were deceased, but TP, LDH and MDA in serum were risen. (5) The TP, ALB, GLO, BUN,
GLU, TC, TG, Ca, P, ALT, AST, ALP, LDH and CK in serum on the day 5 was lower than that on the day 3, but the MDA in serum
was higher on the day 3 and T-AOC, SOD and GSH-Px in serum on day 5 in 34 and 38°C was higher on day 3. [ Conclusion]
Temperature, RH and their interaction affected the average daily intake, average daily water intake, serum biochemical indicators and
antioxidant indicators of goats. The high temperature and high humidity environment had adverse effects on the growth performance
and antioxidation function of goats, and the effect was the most serious for the goats at 38°C with 80% RH. Moreover, with the
extended duration of higher temperature and humidity, the goats showed more extensive stress effect.
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Table 1 Effects of temperatures and RH on growth performance of goats

I H Items P H R & & ADFI (g) F¥IHHE ADG (g) FRIE L F/G SERAYOKE ADWI (L)
26°C 35% 1510.50a 166.00 8.18 4.38efg
50% 1502.00a 170.00 9.40 4.00efg
65% 1313.75ab 87.00 12.55 3.13g
80% 1440.25a 186.00 6.41 3.53fg
30C 35% 1519.25a 149.00 9.49 5.96bcdef
50% 1486.75a 163.50 8.35 6.41bcde
65% 1424.75a 156.00 7.99 4.97defg
80% 1189.00b 63.00 12.85 4.86defg
34C 35% 1347.00ab 145.25 9.26 7.11bcd
50% 1169.50b 109.50 5.69 4.95defg
65% 1143.50b 107.00 10.07 5.50cdefg
80% 839.75¢ 29.00 8.96 12.59a
38°C 35% 843.00¢ -151.00 -1.53 7.76bc
50% 895.75¢ 166.50 9.12 8.03bc
65% 620.00d -221.00 -0.61 6.34bcde
80% 127.00e 13.00 13.26 8.43b
PR SEM 50.461 23.152 0.900 0.333
hLRE 26°C 1441.63a 152.25a 9.13 3.76¢
T(C) 300C 1404.94a 132.88a 9.67 5.55b
34C 1124.94b 97.69a 8.49 7.54a
38°C 621.44¢ -48.13b 5.06 7.64a
AHR 35% 1304.94a 77.31 6.35 6.30ab
RH (%) 50% 1263.50a 15238 8.14 5.85bc
65% 1125.50b 32.25 7.50 4.98¢
80% 899.00¢ 72.75 10.37 7.35a
P1H T <0.001 0.005 0.232 <0.001
Pvalue AR A RH <0.001 0.239 0.398 0.001
LIS X AW T*RH 0.001 0.269 0.140 <0.001

AP NG PR R ZE T B3 (P<0.05), MIRMEFREFRERALEE (P>0.05). F[H

In the same column, values with different small letters mean significant difference (P<<0.05), while with the same or no letters mean no significant difference

(P>0.05). The same as below



4560 H &k B2 514

PR HPOK SRR B A HAEH (P<0.05) .
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(P<<0.05) o AT RH X 1 2E 145735 H 184 Rkl
EEIR s G 2 2 1A HAE R (P>0.05) o dEEXT IL=F
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Table 2  Effects of temperatures and RH on facal amount, urine volume, urine density and alkalinity of goats

T H Ttems PR R P RHER & JREGE DRI
Facal amount (g) Urine volume (L) Urine density SG Alkalinity pH
26°C 35% 434.63 2.145 1.009 8.750ab
50% 413.16 2.108 1.013 7.375¢cd
65% 411.72 1.398 1.013 7.375¢cd
80% 418.67 1372 1.010 7.750abed
30C 35% 413.36 2.796 1.009 8.000abcd
50% 403.92 3.373 1.005 8.500abc
65% 391.17 1.962 1.015 7.125d
80% 348.24 3.013 1.018 9.000a
34C 35% 379.69 4.220 1.008 8.500abc
50% 322.47 2.864 1.006 8.625abc
65% 292.16 3.664 1.006 8.750ab
80% 229.92 6.528 1.009 8.000abcd
38°C 35% 223.37 4.832 1.006 7.625bcd
50% 232.70 4.892 1.003 8.375abed
65% 149.43 4296 1.005 7.750abed
80% 64.53 6.022 1.001 5.250e
Fr#EiR SEM 14.989 0.339 0.001 0.141
HEE 26°C 419.54a 1.756¢ 1.011a 7.813bc
T(C) 300C 389.17a 2.786be 1.012a 8.156ab
34C 306.06b 4.319ab 1.007ab 8.469a
38°C 167.51¢ 5.011a 1.004b 7.250¢
AR 35% 362.76a 3.498 1.008 8.219a
RH (%) 50% 343.06ab 3.309 1.007 8.219a
65% 311.12b 2.830 1.010 7.750ab
80% 265.34¢ 4234 1.009 7.500b
P1H HRE T <0.001 0.003 0.001 0.001
Pvalue  Jguhig /s RH <0.001 0.487 0.411 0.030
TS X AR E T*RH 0.198 0.905 0.247 <0.001
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SR RE R (P<0.05) . 38°CKH 3 Kilif
I Ca &8 B #FHMLT 26°C. 30°CHI 34°C (P<0.05) ;
34°CHI 38 CIRIEE 5 R ILFE MG K F Cl & & 5 #1K
T 26°CHI 30°C (P<<0.05) o Tk, Iy
953 K CLAIEE 5K Ca. Na S B [G, M K M5 3
K Ca. P AIS 5 K Cl &&= Tt G ik, RH XHAL:
%5 KR KM Cl HR¥AEEZmN (P<0.05) . RH
1 65%F1 80%Ih, XI5 K1 MME K fl Cl & &
SEALT RH N 35%0F (P<<0.05) « RH Jh&, I
Cl &8 R, M S KK FET A WREH 5 Kl
M Ca Fl P SR TARIEEE 3 K, 1T (] fH 4E
KXF il o Naw K Al CL s A K



4562 i & B} 514




23 4] A LSRR T (2 A A BRI W b 1 52 4563




4564 eE VSN S 51 %
F 5 REFRHILFEMFELIRFRETRNG
Table 5 Effects of temperatures and RH on serum biochemical indicators of goats [ (gL")
T H #3 K Day3 % 5K Days
ftems BEC TP [IEI1ALB  BRE[1GLO M TP FIEITALB B[ GLO
26C 35% 75.85 28.63 4723 61.15bcd 23.55abc 37.60bed
50% 74.40 28.73 45.68 53.75bcd 20.68bcd 33.08bcd
65% 80.15 26.58 49.43 82.40a 27.15a 55.25a
80% 82.78 27.90 4928 67.08abc 22.53abe 44.55abc
30°C 35% 75.73 28.83 46.90 47.90cd 21.30bcd 29.48¢cd
50% 76.75 29.15 47.60 62.63bc 24.13ab 38.50bcd
65% 79.83 28.65 50.08 60.58bcd 20.10bed 40.48bc
80% 79.05 26.68 46.30 71.08ab 23.13abe 41.18bc
34C 35% 72.30 28.03 4428 41.30d 16.23d 25.08d
50% 79.10 27.30 45.50 68.33abc 22.98abce 45.35ab
65% 73.68 27.83 42.68 50.88bcd 18.43cd 32.45bcd
80% 78.10 30.43 47.68 56.83bcd 22.73abe 34.10bed
38C 35% 71.93 29.08 42.85 56.23bcd 22.93abc 33.30bed
50% 75.10 27.40 4453 63.10abc 22.70abe 40.30bcd
65% 76.68 28.30 45.08 48.40cd 18.43cd 29.98bcd
80% 72.38 29.73 42.65 58.28bcd 20.95bcd 31.18bed
FRAE SEM 1.002 0.310 0.585 1.819 0.483 1.348
W 26°C 78.29 27.96 47.90a 66.09a 23.48a 42.62a
T(®) 30°C 77.84 28.33 4772a 60.54ab 22.16ab 37.41ab
34C 75.79 28.39 45.03ab 54.33b 21.25ab 34.24b
38°C 74.02 28.63 43.78b 56.50b 20.09b 33.69b
FEX I 35% 73.95 28.64 4531 51.64b 21.00 31.36b
RH (%) 50% 76.34 28.14 45.83 61.95a 22.62 39.31a
65% 77.58 27.84 46.81 60.56a 21.03 39.54a
80% 78.08 28.68 46.48 63.31a 22.33 37.75ab
P1H T 0.465 0.907 0.037 0.047 0.041 0.030
Pvalue AN E RH 0.524 0.758 0.803 0.041 0.379 0.047
LV XA TXRH 0.933 0.535 0.775 0.015 0.011 0.019

HHFE 8 A4, YN RH AR 3 KL F i
ALT F1 AST fI%5 5 K LDH 35 PE A B A8 HAEFH (P
<0.05) o 7E 26°CH130°CH ALT 7E 65%HT FF4fi B,
IMAE 34°CHI 38°CH ALT £ 50%H FFUR K. 7F 35%
H150%RH TS AST ABifi il /5 (1) 7 i FEAIS, 65%RH
NS 30°CRIFE . 7F 35%- 50%K1 65%RH Kt LDH
ANBEIL (1 T 171 ARG, 8O%RH I IR B T vy i B
k. I 3 K, 38°C, 50%RH. 38°C, 65%RH A 38
'C, 80%RH 41 ALT % : W #{K T 26°C, 35%RH F1 26
‘C, 50%RH AL¥4H (P<<0.05) ; LA RH X4} ALP

I CK IEPEM s LERI0 28 3 R 5 RN JE A8 H
EF (P>0.05) o #EXHRLEE 3 RiIE1MiE ALP
FIEE 5 K ALT. AST. ALP Fl CK i34 4 B3 5y

(P<0.05) . 38CRKH 3 RiLZEIfiE ALP 5
FET 26°CHI30°C (P<<0.05) ; 34°CHI 38°Citl s
5 X ALT. AST fl CK #5112 # 1K T 26°C (P<<0.05) .
WPETEE, PRI ALT. 25 3 K AST. CK K45 5
K ALP. LDH #&TEF#(E, 155 5 K AST Al CK &+
5 THm. RH FHis, L= ALP &2 3 K CK i
PEBRAG, LDH & %5 5 K AST Fil CK JHi, %5 3 K ALT



23 1 A AE TR RAE K ) LUy 2 A P BB RH LY i s (1) 5% ) 4565
F 6 REFRH XTI FE L IRHRATEZ NG 11
Table 6 Effects of temperatures and RH on serum biochemical indicators of goats Il (mmol-L™")
S gE| ¥ 3R Day3 % 5K Days
ftems JREH B MPHREEE H M= IRER AT MHEEE H M=
BUN GLU TC TG BUN GLU TC TG
26C 35% 9.30 3.68 2.08 0.30 7.82ab 2.51 1.79 0.29
50% 8.46 3.01 2.18 0.25 6.67bcde 2.46 1.59 0.24
65% 8.23 2.96 2.02 0.33 9.20a 239 2.16 031
80% 7.69 2.68 2.08 0.37 7.40bc 220 1.76 031
30°C 35% 8.44 3.11 223 0.30 6.15bcdef 232 1.53 0.26
50% 7.98 3.02 2.35 0.32 6.75bcde 222 1.85 0.30
65% 7.84 2.87 226 0.34 6.70bcde 2.05 1.62 0.26
80% 7.79 2.86 2.07 027 7.25bcd 1.98 1.85 0.27
34C 35% 8.62 2.69 2.18 0.32 5.42defg 1.71 1.29 0.24
50% 7.85 2.62 2.17 0.29 6.67bcde 224 1.84 0.27
65% 7.74 2.49 2.01 027 5.29¢fg 1.69 1.39 0.20
80% 7.23 2.55 2.48 0.36 6.55bcde 1.70 1.95 0.33
38C 35% 7.92 242 2.48 0.36 5.53cdefg 238 1.91 0.33
50% 7.06 231 2.12 027 5.63cdefg 1.58 1.54 0.21
65% 6.79 229 221 0.32 4471 1.25 1.49 0.26
80% 6.65 1.85 2.52 0.25 4.17g 1.50 2.28 0.23
PR SEM 0.128 0.072 0.057 0.010 0.200 0.069 0.064 0.009
L 26°C 8.42a 3.08a 2.09 031 7.77a 239 1.83 0.29
T(C) 30°C 8.01a 2.97a 223 031 6.71b 2.14ab 1.71 0.27
34C 7.86a 2.59b 221 031 5.98b 1.83bc 1.62 0.26
38°C 7.10b 2.22¢ 233 0.30 4.95¢ 1.67c 1.81 0.25
MR 35% 8.57a 2.97a 224 0.32 6.23 223a 1.63 0.28
RH (%) 50% 7.84b 2.74ab 221 0.28 6.43 2.12ab 171 025
65% 7.65b 2.65ab 2.12 031 6.41 1.85b 1.67 0.26
80% 7.34b 2.48b 229 031 6.34 1.84b 1.96 0.28
P1H WET 0.001 <0.001 0.590 0.984 <0.001 <0.001 0.630 0.547
Pvalue HIRHEE RH 0.002 0.034 0.814 0.593 0.961 0.047 0.250 0.584
hLREAHIXHELEE TXRH 0.996 0.780 0.916 0.361 0.026 0.292 0.289 0.123

FAST SEFEE e 3 EE 5 RILSE Mg+ ALT
AUAST 3G TERMETIREEE 3 K, B 26°C,80%41IA 5%
%55 RiUEMiEh ALP Al LDH 35K TR 565 3
K, TG CK MG BRI 5 5 R 2% T
%3 Ko
2.5 BJE RH X EMFRE IR

9 A, TR RH SHAK S 3 KR 5 K
2B I T-AOC. SOD. GSH-Px #il CAT W JE A4
FIARZ AR (P<0.05) o 53K, 7F 35%RH Fifi

524 34°C I T-AOC #1 GSH-Px JTUA AR, TMITE 50%-
65%F11 80%RH L EEAE 30°C RIEA; 55 5 K, 7F 35%
F1 50%RH T T-AOC ANl & T =111 B, 1117E 65%
1 80%RH ML AE 34 CPEMK. 7E 35%A1 50%RH
CAT ABEWLE T mmiBEA%, MifE 65%F1 80%RH F7E
34 CHF UG FFAR . FEAHFNEE T, (LE g SOD Bl 5
(KT T FAIG, S5, RH BT, SOD I A
WREEH 3 K, 34 F1 38°C A& 4bFE4] T-AOC A1 SOD
R ER T 26°C AT (P<0.05);38°C, 65%RH
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1 38°C, 80%RH #H GSH-Px &1 W% T 26°C &4tk
R4l (P<<0.05) ; 38°C, 80%RH #H CAT Jif 1k i 1%
T 26°CHI 30CHALBEEL] (P<<0.05) . WK 5 K,
38°C, 80%RH 41 T-AOC ¥% 1 i % T Ho At Ab 34 5
38°C, 50%RH. 38°C, 65%RH. 38°C, 80%RH H 34°C,
80%RH 41 SOD it W K T 26 F1 30°C KA 4]
(P<0.05) ; 38°C, 80%RH #1 GSH-Px %1k & # 1k
T 26°CHALHE4] (P<<0.05) ; 38°C, 65%RH F138°C,
65%RH 41 CAT 31k 2 FH AL T HoAh AL BEZ (P<<0.05) .
MR RH RSG5 3 RFAEE 5 RIL=E I MDA G
SBERAEAE (P<0.05) o WSR3 KA
5 RIS MDA ¥ W% m (P<0.05) . 34C
A1 38°C i MDA #JE W2 =T 26C (P<0.05)
HETHE, MDA WKJE TR, T-AOC. SOD. CAT M
%5 3 K GSH-Px ¥ B4 . RH XHRAHEE 5 Kl = 13
MDA 1 i % % (P<<0.05) - RH Jj 80%H MDA ¥
JE W2 T RH N 35%A1 50%I (P<<0.05) . RH Tt
1, MDA ¥ T+, T-AOC. GSH-Px 5 5 K SOD
WREEFEAG. WREGEE 5 R MDA K% Tk
B 3 K, W 5 RILEIMEH T-AOC. SOD.
GSH-Px Fll CAT ¥RJ¥7E 26°CHI 30°CAFE L] K40
TH 3K, 34°CHI3QCAERA AT 7= T35 3 Ko
3 itig
3.1 REANRH X LLFEAE K MEREFITRK ERIFIT
IREG BEFN RH 280 5 H A AF R R R~ 1 1)
FER R, YEEEREERE T, fedifr ALK
PERE. YIRS B T = B A SRR S RH AR
I, B SR AR S B0, 4 RF T 2 RE R PR,
NI FECR &8 TR, DUCR4ERRHLARCE T, [
W, WEEhECD, POKESEN, AKZNE, HERHER
HERAE RN
AWFFURINL, PNV A P24 M B 2
A BT AR E T IR B R H 8 A A AN R R
[FIFAE™ . CHAIDANYA % PWF5e R B, 55 21 CHALL,
27 CHEEN A e WA AR L E AR, HH R =
TRFE W . DHEFEE R I, OV R E FIE
PAET YR . FLA R AL KRR . AR
W RIL, RN RH LSRR HER & AT
HOK S A 03 A HAE . B i SR RH
T, L= P38 R i W25 BRI, 30°C, 80%RH
PR HRERITMS NRE, FHHNEBREESR
HILFEK, MR RO RE . KRGS RY

POV IR AR —3 ., 38 BCR B SRk 1 i PRy
REAE LA T 93D DR A s SR I A RE T 13 0 1) ks> R
FUL AL, AREFSGERIL, HEERT RH SHLEEIR
KEFEI R, WS, FHHPOKERZ, RH
Thim, SFYHYOKE LR ER 2, X fet i
WK B R S Al R R 7 5K 1R NV

3.2 REFRHXTILFZERERKRERSM

BYILEIE B EEE T, S R S AR R
AbTIE R IS N, A2 B FURIE,  FE PR AR
S LRERE (42 00 R N S AR FIRAS . SR RH AT
BRI E R B R0 R R S M AT S L. B IR EIA
IREE AL A R SR, MRS R 2, 8
O TR, BEEEEA RH (TR, SPH TR
BERK, XrTReL KRR EA . BEM RH
A8 HAE DA PRHE PR BN R, (R HHE R &
Pt ol 255 (1 o S T v, X RT RE S OK R IO
TELEE AT RH OGS L2 1 PR R e R R 11 5 i 2
MRS HAE o PR L L T i FRAR, R Rk 2 bt
RH (W7 i FEA, 3% m] e PRI S 38 i 7= 2 (1)
SO R LA AR PR AR BRI, A AR
W7o
3.3 REANRH X LLFEME MBI M

SR IR P A5 L R RRIR SR A P M e
RS LR A R 25 mT DU o if Rk S e . — ELAR FLRRES
KA, 2 AT Z DA T D REAE A YRS,
NI 5 S I8 23 () AR T — R B AR I i 48 . S
WAL PRI AR, 5 35020 g A B2 B
el P 2T A7) 8 I 4 o R A ke AR,
TN Ao e, Jd b gl AR, 3R> RBC
PCV 1 Hb &,

AR KRI, EHRNECRE TR 4
RBC. MCH. PCV. MCHC. WBC % 5 Ijiigts 5%
P S D, g | TR L, R R
MR, filrH4: RBC. MCHC. PCV 58w 34
253, WBC. MCHC 5 JCH N 4] 22 7t B
TSI ST A B, AN KB WBC Fl RBC 5411
AW FHIFURIL, PN, LEE WBC IEH
B, RBC LR @ ARK LB, SR RH K
“H KA EAE X PCV.MCH.MCHC.MCV F1 RDW
AT . TR, EE R WBC 1 MCV
F#{%, RBC. Hb fl RDW Jtr. 38 CIAELEE 3 K1l
MK WBC ZEET 26°CHI 30°C (P<<0.05) ; 34
CTHI3S TS 5 AR IIE IR+ WBC KT 267C
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(P<0.05) . RH JHEilisE i+ WBC. MCHC 4t
Fe% )57t =, RBC A1 Hb Fhs;, RDW STt e B
RH 4 65%#1 80%Ihf, XI55 3 RANEE 5 K il=F M
B WBC EEET RH 4 35%H (P<<0.05) ; RH A
65%K1 80%HT, I 3 RILZEIMAEH Hb 5 it 2
T RH A 35%H (P<<0.05) o X5 k90 f 2 5,
AREL A, RGBS ARG LR Ao, IR
5 RilIPEIfLyE  WBC. RBC. Hb 1 HCT {146 3 K,
MREE S 5 K MCHC 5 T35 3 Ko 3 U I A AL BRI ]
ORS TR T NI E SNV E =2 Ty ta oy = 8
3.4 REFRH XM LFMFEIEIREIF I

M35 S TP ALB I GLO 24 e e LA 4
SR G R T RER AR bR . AORIS I, T
A RH XFIRE S 5 K 1L2E I3 TP. ALB Al GLO &
FISE A B A BAE . W T, h2Eili TP,
GLO BAKHS 5 K ALB B#fi%, 2% 3 K ALB Jhir. il 5
SPREEEE 3 KI2EiME GLO &&f B m, 38C
I 1L SE IS GLO & & KT 26°CH1 30°C. RH JF
w, PRI TP Fhmre WRIEE 5 RILSE i TP,
ALB 1 GLO && KEM K TR 3 R AR
W, RH Al AT RH (A8 BLAE R ATXS il i 25 117
AR, BRI 7 R AT I il
GLO A E W, 26°C B E T 31°CH, Hmek
LV R, BN O L 2L R TP SRR
#o REARRE S5 XA —. i+ TP. GLO Al
ALB [ FBE T fig 5 i s LR g mmd, A
HAGEAL, EARRH R ESCEE G, XWMAhE
A L= R 24 R R R 2 — o

ARG ZET, GLU RetodiA B fiae. 1%
LT, SPGB 5 B Ak T A8 8 I ) A AR
A, BRI, B AR R AT, 534, BUN &
AR I Y, SRS R IR AR I AR Ak
PG GLH M BUN & H Rk, & AR
R R, AR, T BUN MEEdy
B IR EEOCR, AT B DIRe 28
AWFFTRIL, POSEAE P4 I3 o BUN A5 Al
SCHARF %5 WFSE R I, 8 2 E BN BT PR 24 1l i
GLU FrESThm, MAE v S S5 BRAk . ATmett
SO SR I, BN OO LR R GLU &y —
FREEM BTt AREG AL, B RH AL S 5 R
t=F 1% BUN & &2 2 A8 BAEH s moxt
GLU & = [ 7RI 55 3 F1 5 R HHATC B #28 H AR
M (P>0.05) o HEEXHALREE 3 KA 5 KL yG

BUN 1 GLU & &34F W& m, e, WaEm
& BUN. GLU F&fik. 38°CHf 1L E1Mi% BUN Fl GLU
TR EMT 26°C; RH XA 3 KILE 1M BUN
I GLU A&Zf 5 K GLU &= B3 5%m, RH FH,
=E IS GLU K26 3 K BUN B&fk. RH 4 80%H &
KT RH N 35%H . 594h, R 5 Rl i+
BUN #l GLU % & KM TRE0 28 3 Ko X ] st
AR Sl SRS TR B E PSS R . [F, &
R IPIRES, AR BRI G, FEREINTR, Ak
AR, TS R s RS, e A g,
BUN [#1i%.

TG F1 TC JE MR E L85y, HLAE N NEZEAU K
VR R A R OR R I . AR, AT
KBARIMTE T TG 1 TC sEm @5 A6 il
RH J —# 028 HAE R LR 103 TG 1 TC s i
2, WEFE, WAEEESE 5 R TG BRI, 25 3 K TC
e W 5 RiLZEfES TC f TG & &5
T REREE 3 Ko X ReE Bl 5 KB RML,
PUSPELLER . A, ANFEYIRE, ASEAE T ORI
[EIRTERAZ S5 8

I P R TEHLES 155 SIIHUAA 1) N PRS- it
i HEMAE S R R S AU, e
EANPLR, I3 Na i K& 8T et gy g gl
WS, WIATERNVIECIRAS T, 35+ Na B,
CIFI K Thes. SUNIL 2PV B, K I3k i fef
M K S N AR, il il 51 fr
WMy K AP ACEE ETF, Nay Ca &4
BEPY ARG LI, WEEA RH XAHRKEE 3 KiL2E
MyEH K S8 5 KiII=EiiE Cas Py Na fl K
S B A AR RS EE 3 Kl
LAl Ca FE 5 KILZEIMYS Caw Nayw K Al Cl &
HRERN, TR, 1AM Cay Py Na. KAl
Cl & E S, H 38 CH Il A% Cay Py Na.
K fl Cl S EHCT 26°C; RH Jhi, 1§ Cl &&
N, S R K SE S, RH PRI 5 Kii=fii
i Cl FEEmEE, RH A 65%F 80%H KT
RH 4 35%Mf . 34h, w5058 5 RiL=E Mg Ca f1 P
TR TR 3 K.

ML HP AL - 5 A2 78k 1 Jit DRI ] B s v ik v 1
PR R R B N YOKER . HR & 5
WmgUER . b, ml T T R )
G R 2 T B =R 1 G B ) 7 11 L =
HCO; LM N I%, I8 R i, KEAHL
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M LA, Y pH AEFEE, HHLRS Ca.
P R4, BEATHIRERC. FREG AT
i FEULAEHUR RPN AR Ay, RO N,
CO, HF R L, HZREMPRMEI . LR/
EORRRHET, 4l AR T 5 a0 Kaedie, 5
;K S B BT

et e 1 | S S A LA AL e RIS 1 i A
B, 1 LA SUAN R R B 430 o EIE BB
20 10 P9 0 eR T2 R TR B A E AN S, A TR
SETRPIRAS T 40 R PR AN Wi S I A R v /> e R e N
1117 G TR {5 IV =Rl N e a7 e
I P 308 35 1 384 DR S0ASf FORE T8 N IR PR B b, I
TR R AR

ALT Fl AST AN GEERR 145 s 7 AR e
WL, A AR R E RS, AT
PRI . ALT F1 AST ¥R % 55 HN R B 5 R 55
P24, FEIE#EDLR, ALT Fl AST 2754,
Y B N =N =R i e e =< R N R
Wi, AMIEREE R K, ALT 1 AST Bi& it
ALK ALP REPE S B #E RS R % Y], ALP (5
S RCE AR RGE LG, E RO S R
EAMER BRI LSPEKKEA KR, X
e e B A A KPR R BRI — AN R K. LDH JL
TAAAE T A AL T, RN R — MR B
fIfE. hT4120h i LDH f3E ) sk b3 £,
PR/ B A 22 4505 5, LDH BN L 6 A5 £ I
LDH %5 /) FFimre CK i [ B PR 8 OIR 2 (1) Ui
brs BT ROV FCIRS RS, UUARER AL A AL |
0 e 51l U )2 o A A T A8 40 L 3 5 P 398 gk g £
CK % T Hash, F4NE M CK W] S hn. Kk,
LDH 1 CK 1] LLFH 12 7 b >

AU, AR T A4 LDH 5P
SETFE, X ALT. AST. CK Fl ALP 35 PE 20 A i
FHPO FEMFUING AR, P ALT. AST,
CK FI LDH 1 ZPE N ont 25 T, AR IEH
KV, CK R KA B AR HELAL 25P85F 57 % 9L
WAl ALP A1 LDH M. SHARMA 250
JERIL, 2R AN N I ALT & &K, AST
FRAUARLZE . OCAK ZEPWF5 LD, FHont il
MG AST ST E . AR R, AR
RH XHAKEE 3 RilEIMiE ALT 1 AST 35 PERIZHE 5
K LDH 35 P (2w 2 A8 BAEH, W5 3 K,
38°C, 50%RH. 38°C, 65%RH F1 38°C. 80%RH #

ALT J5ME KT 26°C, 35%RH F1 26°C, 50%RH
AbEEA . W BEXHRIEEE 3 KILE MG ALP FIEE 5 K
ALT. AST. ALP M CK yitE¥f 2 gm, WEF
. PRI ALT. 28 3 K AST. CK I3 5 K ALP.
LDH 75 PER#E. 38°CLZEiMiE ALP i5 1 B #1KT 26
‘CAHI130°C; 34°CHI 38°CALT. AST Fl CK 3% i 11K
T26°C. RH FF, h=FEIMSE ALP K26 3 K CK ik
F#AR, 117 LDH 255 5 K AST A1 CK Jhis. X6
W~ A EZNINAR A L2 B 5 ma FE AN .
FAh, WK 5 RIS H ALT. AST. ALP. LDH
Al CK AT R TR 56 3 K.
3.5 EEARH M LFMFREHIEIREIF N

A NTETESE (ROS) A FIH] 535
YRR B AT, HLAK ROS P24 S Hit AL R 48 oA
I, AT R AN, T LA A 240 i S TR
BRI Koy 0B . 43052 BN 12 5
if, HUANE CAT. GSH-Px. SOD MiH P32 2540,
MHUATUEA RS, FEWLE ROS 174 S5 htsdl
ARG RAM

T-AOC SEHUABI AR IPIEIEE S, MDA &
TENE B S A R o= AR IR T S b =, e
= HUATT A R AR LI 25 A MR RRY. SOD
e AU IR AR BT A A T e A DG B A f —
4> JE . SOD il CAT. GSH-Px n] Ly 4 4 BH & 1
B2, EEHTRIEN, REPURHERRA B HE T fE
SR R, HESAFMLW, i+ SOD
1 GSH-Px BHBRAEDY ., ZEREMFhRm, Hy
W B3 PR O I ' GSH-Px Al T-AOC (1%
PECO, AR EE IR il 0 S (K ¢ & I
ARAGFRUR B A 8 2 s T-AOC /K, 1M mif
AL 4 B 3 PR AR LS T-AOC /K~ A & i 35
GSH-Px %1 #OVIEUH, A4 T-AOC. SOD X
GSH-Px & &K, 11 MDA & &7 #PY. KUMAR
DS R B, BN AR L 2RI SOD AKCF I
AIREE LI, RN RH SHRE6 28 3 KAEE 5 Rilsf
1% T-AOC. SOD. GSH-Px fll CAT #4525 .
YER] o WRBG 5 3 R, 38°C, 80%RH 41 T-AOC. SOD.
GSH-Px fll CAT B # 1L T 26°C 5 AL BEAL; W05 5 K,
38°C, 80%RH 4] T-AOC. SOD. GSH-Px i1k it # 1
T 26°CH/AHA] . LA RH XF 1L 2E 1ML MDA 6 &
FHAZHAEH . WETHR, MDA KT, T-AOC.
SOD. CAT /% 3 K GSH-Px WREEB#{K, 34°CHI38°C
M3 MDA K J¥ 2% 5T 26°C. RH FHiE, MDA K
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FHii, T-AOC GSH-Px I35 5 K SOD W% 41, RH
h 80%INT MDA ¥ JE 5 3 5 T RH & 35%F1 50%H
Ak, WREEH 5 RKILFiMiE + MDA 3B & TR0 28
3 Ko XULHILEAE il s PR B N Préa b e )52 3
TR, HLAK ROS M=t SHtsa b &gt .

4 ZEig

4.1 AN S A AT HATE AN R R 3 52
R P HR AR PYHYOKER. i B data
Préa b
4.2 WEFHE, WP HREE, P HEE, oF
WHFFe . JRICE . s P 40 Mo ZoR 20 4i i ~F-34)
R B, BREA. REA. WA, BN
AN BPUEALRE ) BRI A
BFLL RS 3 K CL. A M WURRUING . 7 e H Ik
AL YIEERIEE 5 R Hah=EE. Ca. Na. B
PEREIRIG . FLIRRIMAM RIS, M-S HYOKE. P
HHEER I MR 200 M, i 20 8 R0 40 i A4
SIATUESE ML A R 3 RA B R
SANCIE
4.3 AANREETH R, CPRHRER. P HTERE,
PRIGHRJE . MSFHZRE . CL. BPEREIREE . ML
REJI A Db H RIS A i S5 3 RIRZE A LRI
BEEANEE 5 RS A B AR L B AR, I IV 21 40
BRI S E A LA N Tt
RIACR 5 R K B2 IR T = o
4.4 RIS S R 40 Mg 204 ik, i 20 85 1
AR i B A AEA. BREA. JREA.
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